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It-is a pleasure to look ata book written by a 
fullfledged Scientist dealing with,—and what is still 


Mee More Significant, vindicating—the performance of Yajfias, 


^ 


^b Sacrifices. The writer is a Doctor of Science and 
T that too of the Allahabad University. He has brought 
"m em to bear upon the subject all the scientific lore that he has 


C © ~ acquired at the University and its eclectic environments. 


uu. The performance of our much-maligned Xajfas has been 
se sought here to be vindicated, mainly on the ground of 
>>. their beneficial effects on the physical plane. An old 
Pandit may be pardoned for pleading a slight disappoint- 
ment at the spiritual bewefits being ignored. But he has 
dee Torbe thankful for small mercies and should feel satisfied 
) with ghe fact that the sacrifices in question have been 
“emonstrated—and scientifically demonstrated—to have 
i - far-reaching beneficial e fects. If is hoped that the reali- 
` e - satn of ‘this truth will lead on to the belief that the 
| beneficial effects thus demonstrated must have their reac- 


tion on spheres other than the purely physical. 


anaes = 5 e 
CC-0. Gurukul Kangri Collection, Haridwar 


EM cm Efl =” Ji ni E o O ENEEYN 
3j X ` 
Ms Digitized by Arya Samaj Foundation Chennai and eGangotri H 
- 4 
vi 2 ^^ 4 
May the writer live long fo continue his studs Ya 
leading us to the realization of this truth, is the fervent 5 
hope of 3 A. 
Allahabad, c Ganganatha Jha 
April 28, 1937 as 
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. FOREWORD 


* o Different methods of fumigation have been 
practised in India from time immemorial along 
with religious performances and worship. Many of 
the processes have been described in the Vedas. 

Dr. Satya Prakash, who is well vetsed in 
Chemistry and Sanskrit, has for the first time 
attempted to study the subject from a scientific 
viewpoints 

From researches carried on in this laboratory, 
it has been concluded that formaldehyde is pro- 
duced in the oxidation of organic substances in air. 
“It appears that in the process of fumigation as 

: Ko by burning all kinds of energy materials, 

rmaldehyde and other antiseptic substances are 
likely to be formed. Moreover, by having a fire, 

“the ventilation of the place where fumigation is 
taking place, improves. 

Et is. believed that the* fragrance of burning 
gummy materials and fibres is conducive to the 
concentration of the human mind for worship and 

` meditation and this practiee isin vogue in many - 
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countries. Fire is considered in many religions X t 
as an emblem of purity and is believed to improve ` 
the mind. 

` These ate common sense viewpoints tegard- 
ing the effects of fumigation. In this book, 
Dr. Satya Prakash has described in detail vatiovs | 
processes of fumigation and the composition ofthe — * | e 
energy materials utilised. In the last three chap- — 7 


ters, the author has dealt in a very able manner the 4^ 
chemical changes involved in the oxidation of 


fe 


J- 
different substances. M wa 
As the book deals with the ancient practice | 
in a systematic manner, I believe, it wille be found | 
interesting and useful to readers in the East and in I 
the West, and hence, I have a great pleasure in — | 
e e 
commending it to the public. | 
Ria 
Aptil 22, 1937 : N. R. DHAR f 
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PREFACE 


°’ Some three years back, Mahatma Narayana 
Me Swami, the President of the International Atyan 
~ League asked me whether I could undertake to 
A write down something on the chemical side of 
Agnihotta, an ancient process of fumigation. The 
performance of Agnihotra has also been one of the 
sacred daily duties in my family, and since I en- 
téred into the chemical profession, I was also 
»|- anxious to know whether any useful chemical 
| interpretation can be attached to a process like 
| e this. I was aware of my difficulties, and even now 
1 ‘while presenting a monograph on the subject, 
Y Iam not sure whether all that could be done has 
1 .  "BPXn done. 
i Tp the first introductory chapter, the oriental 
|. ~de of the process has been given without which 
it was difficult to proceed on with the chemistry 
of the subject. Though non-chemical in nature, 
my y cherhist colleagues will find it interesting. "The 
| subsequent chapters deal with the analyses of the 
i “fumigating substances, the products of combustion, 


ÊC-0. Gurukul Kangri Collection, Haridwar 


Metri AH 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
x : 2 3 


and the germicidal, antiseptic and vermifugal pro- 
perties of the products resulting in the course of 
fumigation. 

" For the analyses of different substances given 
in this monograph, the'author has derived help 


from the following well-known books : 3 


1. Pharmacogtaphica Indica, by W. Dymock, 
C. G. H. Warden, and David Hooper, 1890-95, 
Vols. 1-3. 

2. Indian Medicinal Plants, Vols. x and 2, by 
Kirtikar and Basu. 

3. Indigenous Drugs of India, by R. N. 
Chopra, 1935. = 

4. The Volatile Oils, Vol. 1, by E. Gilde- 
meister (English translation by E. Kremers), 1913. 

5. Foods: Their Composition and Analyses, 
by A. W. Blyth and M. W. Blyth, 1909. : 

6. Fucl, by J. S. S. Brame, 1919. ; 

7. Fuel Production and Utilisation, by Hs 
Taylor, 1920. 


A 


8. Plant Products, by S. H. Collins and” 
G. Redington, 1926. D 
| Dymock’s collection, though unique in Lits 
, Dature has now, gone out of date. The author 
E has made an extensive ase of this book, and has. 
i also supplemented it, Wherever available, with the 


oe 
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Aa V relent literature. 

For the third chapter, the author has taken 
help from valuable papers by Bone and co-workers 
and the excellent summary published by G. Egloff 
P „and R. E. Schaad on the Oxidation of the Gaseous 
E | = Paraffin Hydrocarbons, in the Chemical Reviews, 
^ 7 1929. In this connection, J. N. Friend's small 
> | chemical monograph on The Chemistry of Combus- 
i Zion has also been valuable. Many of the mechan- 
Y ee isms given by the author are simply suggestive and 
non-assertive and are meant to follow the course 

_ 4 af the fumigation process. 
| For tlt last chapter, the author has derived 
- ~~ help from S. Rideal and E. Rideal's Chemical 
| x Disinfection and Sterilisation, 3921, G. W. Askinson’s 


; ae Perfumes and Cosmetics, 1922, and F. A. Hampton’s 
^ x F 

; The Scent of Flowers and Leaves, 1925. A parallelism 
» | — ists between the use of various fumigating pastils, 


| powders, pencils, papers and wicks and the fumi- 
| e gating process of Agnihotra, and therefore, for 
: compatison, the author has been tempted to 
| eteproduce a few of the formule for their pre- 
; paratiogs: from Askinson’s book and Henley’s 
Twentieth Centuty Book of Recipes, Formulas and 

. Processes; 1916, in the forsn of an appendix. 
In*anothér appendix, ^ list of aromatic veget- 
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able substances has been given which might *be 
substituted for various products used in Agnihotra `” 
by way of tradition. Such substitutions are always 
permissible in the classical literature. NES 
The author expressés here his deep gratitude 
to the authorities mentioned above for the holp-—*—— 
he has derived from their work. The authoris ‘« 
also thankful to Prof. Dr. N. R. Dhar, the leading 7 
Indian Chemist and formerly the President of the 
Indian Chemical Society and the National Academy 
of Sciences, India, for kindly writing the Fore- 
word. Ina work like this, benedictions from out 
teveted ex-Vice-Chancellor, Mahamahopadhyaya | 
Dr. Ganganatha Jha, M.A., D.Lrrr., LL.D., an 4" 
orientalist of eminence, have been very much en- | 
coutaging. It is expected, that, though, incom- 
plete, this monograph for the time being, will 
meet the purpose for which it has been written. a | 
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. CHAPTER I 
i =~. AGNIHOTRA : ITS VARIOUS ASPECTS 


e 


The five daily duties as prescribed by the Atyan 
scriptures are : Brahmayajfia or the study of the 
Veda and devotion to the God, Devayajfa or the 

Wo purification through the process of fumigation or 
oblations to fire, Pittriygjia or homage to parents 

3 and other elders, Azithiyajña or duties towards 
guests, and 3/7/2yajfia or duties towards dependents, 

both men and animals. "These are called five Maha- 

Jajhas ot the ‘great performances’ to be daily per- 

formed by all households, whether rich or poor, 
; whether they be Brahmana, Kshatttiya or Vaishya. 

<<. „eIn short, these duties include our duties towards 
| | tle Creator, towards ourselves and other members 
. Of the society, and towards the world we live in. 
Performance of these yajijas means the living of 

|  Jife in full. i E 
e The object of writing the present book is to 
interpret the various details of Devayajfa from the 
. . , modern scientific point of view and to find out how 
f far this*daily practice could be of use to the health 


[2 


an 
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and prosperity of an Indian household. In n 
attempt like this, one is likely to come across a 
number of such details which would lose all signi- 
ficance if adjusted to the modern environments 
ot in some cases, might require a wholesome 


modification. However, the importance of Dam T ~ 


yajiia has been long realised, as Atharva-veda says. 


(XIX, 55, 3-4): “Oblations offered to fire in the 


evening keep the household cheerful till the morn- ` j 


ing and those offered in the morning keep him cheer- 
ful till the evening.”  Taittiriyaranyaka (X, 63, 1) 
says that “Agnihotra performed morning and even- 
ing purifies houses. One such performed with-care 
and attention is the best of the performances 
and is the light of the heaven.” Swāmī Dayanand 
writes that “so long as the practice of this oriental, 
process of fumigation was prevalent, in the Arya- 


diseases and enjoyed prosperity, and if even nów 


introduced, it would again become so.” (Satgzrtba- » | 


prakasha, Chap. 3). He further says that 4 
substance when added to the fire diffuses out im 
the ait in a rarefied form and displaces the foul 
air. There. is am interesting dialogue between 


Janaka, an Indian Pririce, and Yajfiavatkya, - the. 
great sect, given in Upénishad : 3 
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*Y3jfía.—O Prince, you know what Agnihotra is? 
Janaka—Yes, I know it is the offering of milk 
products. 7 
* Yajtja.—I£ milk be not available, what will you 
offer to the fire ? 
~ Janaka—Never mind. Rice and barley, Sir. 
Y4jfia.—I£ rice and barley be also not available? 
Janaka—Then other medicinal herbs. 
Yājña.—In absence of these also ? 
Janaka—The forest herbs. 
Yajfia.—In absence of forest herbs ? 
Janaka—Vegetables, Sir. 


Yajia.—When vegetables are also not procur- 
able, then ? 
Janaka—Then purification by water alone. 
Yaàjífia.—In absence of water ? 
Janaka—A gnihotra is performed then even, the 
; oblations are of TRUTH in the fire 
` of FAITH. 
. Alb this when summed up means, that fire 
oblations consist of milk products, cereals, medicinal 
herbs, forest herbs, and vegetables, and ancestors 
had, deep. faith in the“ performance of Agnihotra 
under all citcumstances. ae z 
Deva-yajña or Agnihotra the common name of 
this oriental precess of fumigation, is to an Arya : 
O S 
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something more than a mechanical and physical ¢ ` 
rocess. Besides being an important daily practice |. P 
P y practice, 
it also becomes a central figure in a number om 


“rituals and ceremonies. In fact, in an Aryan | it 
home, nothing becomes auspicious unless begun by. h 
Agnihotra. All the sixteen ceremonies or! Same > .. 
karas are preceded with the kindling of fire and | n 
offerings to it. Besides Agnihotta in an individual * a 


home, there are congregational fires where similat-;- 
sotts of offerings on a large scale ate presented, | 
On a full-moon day and on a no-moon day, and | 
then on the beginning of every season or on some | 
other auspicious Parva, Agnihotra sould be per- 
formed with special dignity. Round thé sacred | ju 
fire, a hermit or saint gives metaphysical teachings | fc 
to his disciples. In an ancient hermitage, the fire’ * th 
of life was synchronised with the fire of wood . A 
There was hatdly a home, fhe roofs of which wee. of 
not coloured black by the smoke. Kings cand | ar 
emperors, in the Atyan period, took special, delight | pe 
in atranging with all eclat very big yajñas, andit: th 
was believed that by doing so, they would attain | 

heaven. One who had performed one hundred t 


Jajhas was given the title of Shatakratu ot Indra. 


According to the, Aryan Scriptures, the utility ... al 
of Agnihotta may bg summarised thus; (i), T 


^ 
EE 
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; it HU There should be a free appteach of sunlight. 
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purifies air, (il) it is a remedy for a number of 
diseases, (iii) it brings out timely seasons, (iv) 
it causes a healthy crop and furnishes a good. 
harvest and lastly,.(v) it is a compensation fof 
vatious sins done unconsciously and unintentionally. 


E m beyond the scope of the present monograph 


to study Agnihotra in all aspects, but the author 
thinks that this practice of Indians is highly healthy 
“and hygienic, and therefore, an attempt has been 
made to interpret it on a chemical basis. 


The time prescribed for it 


` Fer the Mily Agnihotra, the time prescribed is 
just on "the sunrise in the morning after the per- 
formance of prayer and in the evening, just before 
“the sunset. In fact, after the sun has set, the 
ECC is ordinarily not permissible. A few 
of the special yajias are prescribed after the sunset 
andwn the night also. Most of the ceremonies ate 
performed in the morning and therefore, usually 
the same is the time for fire offerings. 


s Place of. an Agnibotra 


The place for a yajña should be neat and clean, 
aity, spacious and free from wind disturbances. 


t 
1° 
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Swami Dayanand writes, that “the Yajfashil; p 
or the Yajgamandap, (the place of sacred fire) should ” 


-be at the maximum a plane square of 24 feet iq 


length or at the minimum 12 feet. In-case the 
ground be filthy, the whole of it should be dug 
2 feet deep or as be necessary, and the filth. ^ 
replaced with pure earth. For a 24 feet square, ' 
20 and for a 12 feet square, 12 pillars in number” 
be fixed and coveted with a shade. The roof | 
should be at least 15 feet high above the fire 
surface. There should be four doors in the fout | 
directions and all round, the place should be decom- | 
ted with buntings, flags, leaves and Howers: The | 
floot should be daily washed and painted with | 
cow-dung and then the line drawings be carved, , 
with flour, turmeric powder, kumkum and othet | 
colours.” The yajitashala, instead of being a squatt, 
may be octagonal also. "n 


^ 


| 
H 
1 
$ 
zan | 
Dimensions of the Yajgatunda — ^ ai 
The dimensions of the fire-pot vaty with | 
tespect to the number of oblations, which amowt | 
; : do mon T 

to only 25 for daily Agnihotra but in special cases, Í 
may be extended to one hundred thousands also: | 


available, or the ground is dug in 4 reverse pyramid 
CC-0. Gurukul Kangri Collection, Haridwar ^ 
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fashion. The base is a nattow squate while the 
top is a squate with a side four times in length of ba 
the base squate side. The depth is also the same fr 
as the length of the top squate. "Thus if the base 7 
be a2, the top is 16a?, and the ‘normal depth ya, Z 
For big yajñas, the top squares of 8 feet length aroi 
constructed ; for ordinary ceremonies, they are of | — 
| A 
1o 


Fig. 3—A pyramidal fire-pot. 
about 2 feet square, in length. For the daily, 
Agnihotra, the Copper pots available are 6 inches 
square at the top and some about 2 inches square 
at the base and 3 to j"inches deep. In- most of. | 
€ cases, there is one steep slope from top to the 


. e^ 
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Nt Q' base but in some cases the pot is narrowed down 
Of from top to the base in 3 regular steps, the side 
me 


wall always remaining perpendicular as has been 


E shosyn in figure 4. 


qa IR cee 
ae Utensils for Yajha 
of | 'The utensils for the performance of Yajfía or 


, Agnihotra are generally of brass, bronze, copper, 


p E D ise ced ME > 


| s Fig. 4—A fire-pot with three steps. 

Pee | 

silver oc wood. Aluminium pots may also be used. 

|. They consist of saucers, plates, ladles, trays, dishes, 

ly. | beakers, tongs, pestle and mortar, sieves ete. The 
. following ate a few of the utensils mentioned in 

te | Old books: wee 

of. - 1 Fowrladles (Srucha) about two feet in length 


E each (usually ont ladle suffices for pouting butter): 


. 
. . 


* CC-D. Gurukul Kangri Collection, Haridwar 
e 


" Digitized by Arya Samaj Foundation Chennai and eGangotri i 
IO AGNIHOTRA z R |] 
(a) Juha made of Dhak wood (Bute. 


frondosa). i. 
(b) Upabbrita of Pipal wood (Fig | 
religiosa). m 


(c) Dhruva of Vikankata wood (Gymnos- } 
poria montana). | 
(d) Sruva of Khadir wood (Uncaria gam. ; 
bier). Di 
2. Panchapatra ox Pranitapatra, ox five copper | 
beakers filled with water, one placed on each cornet | 
of the fireplace and one on the main seat neat the | 
butter pot for suta-shesha (leavings of an oblation), | 
Five small spoons (Achamani) in tH five beakers | 
(Fig. 6 and 7). Prokshanipdtra is a vessel with spout | 
for conveniently taking out water for sprinkling | 
and consecrating (Fig. 8). E ; 
3- One big bowl (Ajyasthali) for keeping | 
clarified butter (Fig. 9). -i 
4. Three metal dishes or large plates,’ fot 
keeping offerings (Fig. 10). 6 7 
5- Four or five mat-seats made of grass, wool | 
Of wood (20” in length) (Fig. 1x). E | 
6. One or two sets of Musal ot pestle and ° 
- Ulakbal ot mortar (Fig. 12 and 1 3). | 
7-- One Drishad'or flat stone piece and of | 
_ "pal or stone cylinder #Fig. 14 and 25) fot powder 


c 


- 


$ 
] 
H 


y 
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- Fig. 7—Panchapàtra. 5 Fig. 9—Bowl or Ajyasthali. 


e 
orig. 10—Platés or sthali, 
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Fig. rz—Ulükhal or mortar. | k 
: ^ a e 
ATI — <= z i 
t. - e om = 
Fig. 13—Musal or pestle. ^ v 
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e . 
» Hig. 17—Adharárani, 
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Fig. 15—Upala. 


15 
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Fig. 22—Ida-pattra. 


Fig. 23—Sadavata, i 


ai eO) SE. S. 


Zi 


Fig. 24—Abhri. 


Fig. 26—Pista-pattri, 
. ~ 5 uem e 
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B 16. Abiri or a wooden scraper or, sharp 
pointed stick for cleaning (Fig. 24). 

17. Chdttra or a cylinder of catechu-wood . 
used in producing the fire, now no longer used 
(Fig. 25). i ; 
|. 018. Pésfa-pattri ot a vessel for keeping flour 

* oblations, ground and kneaded (Fig. 26). 

19. Four jugs full of water at the four corners 
lof the fire-canopy with four earthen dishes with 
| butter and cotton wicks for light. 

Nowadays, according to convenience, almost 
iall the utensils have ana their classical shapes 
;to the modern “designs of a Hindu family. Fire is 
no longer mechanically produced by rubbing two 
pieces of wood against each other and the recourse 
fis taken to a modern safety match box. Ordinary 
OF metallic tumblers, bowls and plates which are used 

in an Indian kitchen are generally utilised. Earthen 
pots are also very convenient. China clay, porcelain, 
„glass oreenamelled vessels have not yet found a 
, place. There appears to be no prejudice against 
aluminium and German silver vessels. 


| 


4 


j 


1 . - 
za * Participators i in ar. Itu 


| . Agnihotta is more of sige a family affair. In 
an ideal heme, hasband and wife with children all 


2 s . 
. 
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^ 
jointly perform this daily ceremony. In fact’ yi 
plays a very important part and no ceremony o 


function without her is supposed to be dope i 


the perfection. She arranges for all the detail, | 


It becomes her duty to-see that everything has be 
done neatly and fire oblations prepated with a£ | 
attention. In an old tradition, the fire which w ( 


adorned on the day of marriage continued to bur 
without being ever allowed to extinguish throug 
out the couples’ life or at least till one leaves th. Agn 
world for the forest life or the life of renunciation his $ 
This fite symbolised in a way the fire of life. a sej 
For the daily performance of the Agnihotu guic 
the number of people partaking is not fixed. Eve’ ritus 
if one be alone he should do it. Agnihottli on a 
obligatory to a Dvj; (Brahmana, Kshattriya ar sant 
Vaishya) household and also to a Vanaprastha % husl 
the forest-dweller, and is” optional to one v. 
is either a student (Brahmachari) or one © ——. 
nounced (Sanyasin). ^ Brahmachàri performs "B 
along with his teacher and co-disciples in hermin cut | 
or with parents in a family. . , PS! 
For a congregational Agnihotra performed alres 
some special occasion Sihere are four seats fixed f srar 
four people in fous déctions, and .gach one 2 COPE 
got a technical nam. 2 SR 


^ 


EE 
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YA ' 
t 4. - 
> Wii (i) Hota on the west seat, faci: 
ny 9; east. foc ^ 
)ne 4 far “tes 

( (ii) Adhwaryu on the north seat, Jed ic TE 
lel : the south. 
; E. (iii) UdgZ/a on the east scat, facing towards 
hà the west. 
hw (v) Brahma on the south seat, facing towards 
> bur the north. 
tougi Yajamāna or the family head who performs the 


es tt Agnihotra usually becomes the Hota and occupies 
jatiot his seat on the west facing east. Or he might take 
a separate seat on the south facing north. One who 
ihof guides the ceremony and is well versed in the 
Ext rituals is called Purohita. He either sits separately 
oti on a fifth seat or takes the place of Brahma on the . 
a ar squth. Wife usually sits on the left side of the 
tha % husband along with him. 
> x za 
ne ft) Q 
ms n Dried wood, free from insects and worms is 
misi cut into small sticks of varying dimensions accord- 
- ing to the size of Agnikunda or the fire-pot. ` It has 
ned 0. already beer said that the fire-pot is of a pyramidal 
«ed fe shape with apex downwards. If the pot is of 
ne E copper, a thick layer of sand^tree earth is laid and 
on it is placed tke pot, suppojted preferably by clay 


Arrangement of wood 
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jointly performe base of the pot is wholly E 

plays a very ;ooden splinters, and other Sticks ay 
. furuitiged over it forming squares one above th 
the other. A few of the sticks are also pe o 
diagonaly and  crosswise. There remains , "90. 
central core from top to the base with almost ; Me 
packing of wood with only a few thin splinters her part 
and there. About three-quarters of the fire-pot i ; 
packed up with wood in the beginning while hi? 
additional sticks may be placed from time to tim ^ P C^ 
according to requirement during the perfor tia? 
mance. wo TS 

If the fire-pot is constructed by digging the 

ground, a nattow drain of about an inch width i 
made to go round the pot. It is filled with watt 
after the fire has been kindled. The water prevent thin s 


insects and worms from creeping in into thy. dri 
fire. 


s alw 


"In thi 
It may be remarked here that in the fires the ph 
the packing of wood is neither so dense as M. c 
prevent fire from coming in contact with ait, 2 easily 
So loose as to get an excessive supply of ait. pes 
fire-pot is open only from the top while all the fo, 


Fh 
Scs a covered. As will be pointed out = z 
wards, this point ise highly essential.to have 9. - 9. 
effective fumigation. . A ^ T 


5 e 
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Vete 7 
1 te Wood for fire 
S arr : ; - z 
A à The following wood is prescribed for fire : 
t 
boi ie Sandalwood: This is the most esteemed ° 
Ace 
R wood, though it can-not be used by ordinary people 
i 
xt, 92. account of its high price. It might be used in 
n 
att 
s her P 
poti 2. Agar and Tagar wood: This wood is also 


le the Pretty costly but is very suitable for Agnihotra 
especially in conjunction with other wood. 
3. Pine wood or Deodar: Amongst the ‘essen- 
tial’ woods, pine is the cheapest. Moreover, it has 
th the quality of being easily inflammable. 
P 3 ^4 “Mango wood: High quality of mango wood 


"time 
erfor 


is always procurable in India. 
WA 5. Dhak or Palash (Butea Frondosa): The 
veg 


thin stems are easily inflammable. The wood can 
"be dried with ease, and the fire glow is continuous. 
"Im this respect, it appeats to be one of the best for 
P% the Purpose. 

5 su * 6. Bila (Aegle marmelos): It also burns 
nor easily and is noted for some of its volatile consti- 
Th JI tuents. g 

fou 7- Shami (Prosopis spicigera). 

fi. 8. Pipal (Ficus religiosa); 

29. — 9. Barb (Ficus bengalensis). 

The wood, ig any case, Should be easily pro; 
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curable and should burn without difficulty, ig 

should give no disagreeable or disgusting od 

-while burning. Pungent woods, especially alla. 

loidal ones, are out of question, and those gj f? f 
essential constituents are always preferred, 

Care is taken that the wooden pieces are cley 

and free from dust, refuge and insects. In som. 

cases, barks are not desirable as they catch fr. 

with difficulty and sometimes give obnoxiox) 

fumes.* 


“In Vayu Purina, wood prescribed for Homa is of tk, 
following trees : § | 
Palasha (Butea frondosa); Phalgu, Udumbar or Yajit 
dumbar (Ficus glomerata, Roxb.); Nyagtodha or Bashgi 
(Ficus bengalensis, Linn.)  Plaksha,  Ashwattha (Fic 
arnottiana, Miq.); Ashwattha or Pipal (Ficus religiosa, Lim 
Bilva or Bael (Aegle marmelos or N. O. Rutacez); Chand: 
or Sandalwood; and Vikankat (Gymnosporia montin 
Devadaru (Cedrus libani, Barrel); Shala (N. ovalifolia, Roti 
and Khadir (A. catechu) are also preferred. On spe? |, 
gie canton by experienced elders, even a thorny wood à 
e used. ^0 
, According to Kattyayana, sticks thicker than the dus. 
without bark, with insects and worms, and spliste® (Ba 
should not be üsed. > lia ] 
According to Mittra Patishishttha, woods prescribed 1 ox ] 


is p 


these not procured, Tinduka (Diospyros embryopt? ly « 
Dhavala (Lobelia nicotianefolia Vest Amm or M fal 


eronia elephantum Cortea ; Rutacez) ;.Kovidara of E 
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| Å 
yg Offerings to fire 
b Swami Dayanand has classified all the offerings 
e Sal $2 fire into four groups: 
| I. Substances with fine odour : (Odoriferous), 
e dex. (i) Musk. 
1 som (ii) Saffron. 
ch fir. (ii) Agar—Aquilaria Malaccensis. 
oxiou! (iv) Tagar—Valeriana Wallichii. 
(v) Chandan — Sandalwood — Santalum 
Album. 
s of tk (vi) Ilayachi—Elettaria Cardamomum 
r Yi) 5 * and also the Greater Cardamom, 
Batis the Amomum Subulatum. 
: NE (vii) Jayaphal—Nutmeg or Mace—Myris- 
Chand? z tica Fragrans. 
E (vii) Javitri., 
E .- IL Substances with healthy constituents : (Sub- 
e | ° stantious). 
TM . 
pligter (Bauhinia variegata Linn.) ; Vibhitaka or Baherha (Termina- 


+ lia belerica Roxb). Shleshmataka or probably Chhotalasorha 
!' or Bahubarā (Corchorus obliqua Willd); in fact, any wood 
| is permissible, provided it has no thorns. : 

| Vayu Purana does not permit of wood which is thorough- 
^ ly dried or which is old, without bark, small, crooked, 
full of holes, very thin or very long or very thick or eaten 
+ up by Ghuna. Slightly moist fresh wood covered with 
sugar and butter $ very desirable 


. . 
> 
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(i) Ghrita—clatified butter. 8 
Gi) Milk. p 
(iii) Fruits. | 
(iv) Roots (Kanda). ; ( 
(v) Cereals -or grains as rice, wheat) (s 
peas etc. 


III. Sweet substances : 
(i) Sugars. 
(ii) Honey. 
(i) Dried grapes. 
(iv) Chhuhara. | 
IV. Medicinal herbs : 
Somalatà or Giloya—Tinospon 
Cordifolia. | 
Swami Dayanand has described some special 
preparations also as cooked tice, tice cooked p ot 
milk and sugar added, sweet preparations of milk, — 1 
butter and flour (round sweet balls), Mohanabhogi gos 
etc. Mohanbhoga consists of 1 seer of crystalliat e 
Sugat, I rati musk, 1 masha saffron, 2 anashi~+ 1 
Jayaphal. ^ ER 
According to Shat-trinshan-mata, the seve G 
Stains permissible for Offerings are: — - 2 Bh 
() Yava or Batley. ? 
(ii) Godhüma or wheat. 
(ü) Dhanya or rice, 


S e 
« ^ 


ü 
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(iv) 
(v) 
(vi) 


Wheat, (vii) 
Hemadra prescribes the following grains : 


Í 


sporna | 


ast) - 


wa 


^ 


REE ARO 


I. 


NO oy NA RW DN 


13. 


"14. 


Xj. 
16. 
IT. 
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Til or sesamum indicum. 

Kangu or Kangani or Setaria italica. 

Mudgaka or Munga or Phaseolus mungo, 
Linn. 

Chanaka or Chana or Cicer arietinum Linn. 


Bartley. 

Wheat. 

Rice. 

Til ot sesamum. 

Kangu. 

Kulattha or Dolichos biflorus Linn. . 

Masha or Urhada or Phaseolus radiatus. 

"Mudgaka or Münga. 

Masüra or Ervum lens linn. 

Nishpava or Lobia or Vigna catiang, Endl. 

Shyàm satshap or black mustard. 

Gavedhuka, gurlu or gurmur or Coixla- 
chtyma Linn. 

Niwara. 

Adhakya or Arahar (Cajanus indicus 
Spreng). 3 

Satimaka or Matar or peas. 

Chanaka or chana. , 

Chipaka (Chaina). œ 


Nowadays, Selva Samagr?" or the e domiga 
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I. 


3. 


14. 


mixture for fire oblations obtained in 
usually contains the following substances in 
powdered form : 


2. 


I3. 
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\ 
Mark 
a crud ably 


Sandalwood saw-dust. ) 
Pinewood saw-dust or Deva-dàra. 
Powdered Agar wood chips—Aquilis,_ 
malaccensis, Lamk. | 
Powdered Tagar wood chips-Valetian 
wallichii, D. C. p 
Kapür Kachri—Hedychium spicatun 
Ham. ; 
Gügal - Boswellia serrata, Roxb. 
Nagarmotha—Cyperus scariosus, R. Br 3 
Balchhar—Nardostachys  valerianeæ 0 
Jatamansi, D. C. " 
Nat-Kachura—Curcuma cesia, Roxb. + œ 
Sugandhabala—Payonia odorata. 1 
Ilayachi—the lesser and greater cardamow -e 
Jayaphal—Nutmee or Mace—Myristt, 2 
; o 
fragrans. 7 


SION. 
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* 
ra 


Math (A) One bowl full of clarified butter prefer- 
4 Crud ably of cow, otherwise of she-buffalo. It is 
melted, filtered and a little saffron also added to it. 
'(B) One big dish full of Havana Samagri’ or 
the fumigating-mixture described above. Sugar to 
Juhi an extent of about 25 per cent is also added and a 
little clarified butter also mixed. 


BE (C)- Onc dish fall of dried fruit: 
catum, (a) Makhānā - Nymphæaceæ or Euryale 
| ferox. 
(b) Gari- Dried cocoanut cut in small 
ET ^ pieces. 
E | * (c) Chhuhara or dates. 
a (d). Kishmish or raisins. 
d * (e) Badam—Almonds. 
4 (£) Chironji—Buchanania latifolia. 
imo - (g) Munakka or dried grapes. 


rision Nuyts as Kaju (Anacardium occidentale), Mūngphalī 
„= (Arachis hypogza), Akhrota (Aleurites moluccana), 

; opti! ahd other dry fruits as Pishta (Pistacia vera) and 

Chilgoza (neoza) may also be taken. 

| “(D). One dish of grains: 


5 for (a) Til or sesareum, black and white. 
dist - *(b) Rice. 


(c) Bayley. + 
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IE 5 M 
These are the three very common grains, but some mat 
times other grains which have been described befor exti; 
may also be added. Fresh grains at the time a 


harvest ate also prescribed as offerings. 2 


f | som 
“ 
Fresh fruits which ate not vety sour and dy. 
not contain a large amount of free water are also | 
sometimes added but not very often. | vety 
Vatious kinds of sweets prepared from milk he s 
products, flour and sugar, rice cooked in milk, and wate 
other tich preparations which do not contain salt, } it wi 
spices, and other acrid and pungent material may | and 
also be offered on special occasions. , EE 

The daily Agnihotra consists of the offerings 1 czan 
of the ‘Havana Samagri” (the fumigating mixture) j EO 
above'desctibed and a little sugar and clarified, 


butter. o] 


; piece 


The kindling of fire is initiated ordinarily by 1 
burnin hor i i > Kad 
& camphor. On special occasions, at the ieee 
four corners of the altar ate placed four big earthen|e . | 


Pitchers, mouths of which are covered with" 
eatthen dishes containi 
butter, 


after 
keep: 


bacte 


S & 
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^ 
Di 


f. 
Ome match sticks ate in vogue, this method is almost 
efor extinct and is only seen on very tare occasions in 


ne of some orthodox homes. 


^ 


! 


dà E The Actual Process 
E. i The actual process of performing Agnihotra is 
very rhythmical. Before a householder performs it, 
milk he should sweep up the floor, or wash it up with 
and) water. In case the floor is of mud, he should paint 
salt, it with cowdung. All the utensils are neatly cleaned, 
may | and wood sticks carefully selected. The fumigating 
mixture, butter and other offerings are carefully 
ings | examined so that no dirt, worm or insect passes 
ur) | into it. 
edi The householder then takes up a full bath in 
, cold or hot water, and dresses himself only in one 
Piece of cloth called dozz, about 5 or 6 yards in 
zi length with which he covers his body loosely. During 
T i fime of Agnihotra performed in open air or in 
, ty room, most portion of his body is exposed to 
sun and air. His Z/oZ is washed with water daily 
after bath and allowed to dry in sun. This practice 


keeps the cloth clean and free from harmful 
bacteria. 


Chants of Hymns : Usuatly the time of Agni- 


hotra is just on she sun-tise, in the morning. Just 
nce Qo : 
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"ue 
{ 


before this, the household person is expected Ya 
have finished his morning prayer which comprise TM 
of the recitations of Vedic hymns, describing glon and - 
of the God, and asking for the blessings from ip time 
and success through life. He is also expected t the 

perform breath-exercises, or prdndydma, for physici prop 
and mental purity. vets 


Now, the rhythm of various actings during th dist 
performance of actual Agnihotra is regulated by geth 
chanting hymns. By doing so, the monotony d tion. 
the process is shaken off and sanctity is alo 
added which plays a very important róle in keeping in sc 
up a psychological interest in a process whid to tl 
would have been otherwise a merely mechanid ever 
one. These hymns sometimes describe the process 
sometimes the utility of the process and sometimt o 
they are prayers to God. The symbolic fire some 
times represents the fire of life or sometimes tlh e 
cosmic fire which regulates the whole of the Ui, y, ii 
verse. The author of the present book, is, howevtt eui 
not concerned here with the details of the byens uot 
He would simply like to impress, that the chat! e 
of the hymns is very rhythmical and helps al ARS 
In regulating fire. An offering is made, only Gor 
the conclusion of one hymn or aphorism and 9 dail 
in the middle of it just after the pronouncement ^ — 


e 


e 
^ 
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ted t the syllable “SVAHA.” It has been the personal 
Aprisa experience of the author that the period of hymns 
glon and aphorisms is so chosen that it gives sufficient 
n Hin time for the fire to get itself regulated according to 
tedt the offerings, and the whole process goes on 
hysic progressing very healthily without interruption. 
A continuous shower of offerings would have 
ng th disturbed the fire, it might extinguish it alto- 
ed by gether and would not allow the proper combus- 
ny of tion. 
also, The details of performing Agnihotra may vaty 
ceping in some features from time to time and according 
which to the means of the person performing. But, how- 
anic ever, there are two essential patts : 


uo (i) Samanya Prakarana or the General 
25 o Feature. 

song (ü) Vishesha Prakaraņa or the Special 
eS the ie Feature. 

20 “It i$ only the special feature which is changeable 
d T while, the *Samanya Prakarana, the general one, 
er | more or less remains the same. 

E. 


n 


| In order to comprehend the significance, an 
| , attempt will be made here, to sketch out the 
E EC Fegture of the Agnikotra ceremony as it is 
E. | daily performed. j: 


e . 
. 


. 
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I. Achamana Prakriya 
(Sipping Water Process) 


A little water about 2 to 5 c.c. taken on the tightypd 
and sipped three times at the conclusion of each of the fr 
lowing aphorisms. three 


à - the | 
1. O immortal water, thou art shelter fror 


the below. 


(First sip) 
2. O immortal water, thou art shelter fror 
the above. 
(Second sip) 


3. Let the truth, the fame and the wealth b 
always in me. | 
(Third sip) 


Here water symbolises the God and all the aphorits 
are addressed to Him. | 


^ a 


* Om Amrtopastaranamasi SVAHA. : 

Om Amrtapidhinamasi SVAHA. AH 
Om Satyam Yasah- Srirmayi Srih Srayatam Ne 
- (Manava. 1, 9 1 E $ 


^ 
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JI. Angasparsha Prakriyā! 


(Touching Body Process). 


ight pd 
ras A little water taken on the left palm and sprinkled by the 


three middle fingers of the right hand on different parts of 
the body as given below: 


tet fror E 
i. O God, Let speech reside in my mouth. 
p) (Sprinkle on the lips). 
M Let breath. reside in my nose. (Oz the nose). 
3. Let sight reside in my eyes. (Oz the eyes). 
p) 4. Let hearing reside in my eats. (Oz the ears). 
ealth b y. Let there be strength in my arms. (Oz the 
Se arms). 
) 6. Let there be power in my thighs. (On the 
hori. D th igh 5) : 


7. Let my body and all parts of my body be 
healthy. (Oz the whole body). 


eo 
.! Om Van Ma Asye-stu. 
Om Nasorme Prano-stu. 
e Om AkSnorme Chakéurastu. .„ 
«Om Karnayorme Srotramastu. 
Om Báhvorme Balamastu. 
Om Ürvorma Ojo-stu. . 
sVAB. . Om Arifjani Me-ngani 'Tanüetanva Me Saha Santu. 
i6 li . (Paraskara, 1, 5, 25). 
9, Ty DE bd 


3 9 5 e 
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II. Agnyadhana Prakriya ; 
(Initiation of Fire ). peopl 
11, O God, thou art the creator, maintain 
and giver of happiness. 
(With this aphorism the flame froma match stick N 
applied to camphor placed in a spoon). E 


22. O earth, the place where all gods perfor 
sactifices, on thy back, for the production ( gues 
edible harvest, I am placing the all-eating fitinto 
I in glory be like this sky and in span be like th sick 
earth. 


(With this hymn, the kindled camphor be placed i 
side the firepot, with all the people standing). the $ 
'"SVA 
33. O fire, get you up, be awakened. The 
and he (this householder)- both jointly may B 3 
the desired auspicious work. On this and e enco 
the better place, all the learied people along Wi. 
the householder may sit down. ; Asmi 
Yai 
1 Om Bhür Bhuvah Svah. (Gobhil 1, 1, 11). a ur 
- ^OmBhür-bhuvah Svardyauriva Bhimna POM Agna 
Varimna Tasyaste. Prthivi Devayajani Prsthe-gnlm^ na M 
mannadyayadadhe. (Yajuh 3, 5) steal E 
“Om Udbudhyasvagne Pratijagrhi Tvamistapi i 
(gvam) stjethamayam Cha. Asmin Sadhasthe Adhyut? 7 
min Visvedeva Yajamānaścha Sidata.—(Yajuh- 15» 54) 1 


^ "^ 
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(With this hymn, the fire is adjusted, and then all the 
people sit down). 


Bs IV. Samidhadana Prakriya 
ntain: , 
(Placing of the Firesticks ). 
With each of the three following hymns, three sticks 
about eight fingers thick in length dipped into clarified 
butter be placed on the fire. 


1 stick 


perfor 1l, O people, you should always feed fire, the 
tion (ouest, with sticks, and awaken it with butter. Put 
ing fitinto the fire the offerings, SVAHA. (P/ace one 
like th stick in the fire). 

It is for the fire and not for me. 

22, “For the well-burnt and kindled fire, offer 
the molten butter. For the fire, the source of all, 
'SVAHA. (Place the second stick). It is for the fire 
d. Kahe source of all and not for me. 

y ii eee) all-pervading fire, it is to you that we 
nd P encourage with sticks and butter. You are always 
ng Ww 


placed i 


. .OmSamidhagnim Duvasyata Ghrtairbodhayatatithim. 
' Asmin Havya Juhotana SVAHA. Idamagnaye, Idanna Mama. 
(Yajuh. 3, 1). A 

puis, Om Susamiddhaya Sochise Ghrtam Tibram Juhotana. 
matxiAgnaye Jatayedase SVAHA. Idamagnaye Jatavedase, Idan- 
um. na Mama. (Yajuh. s, 2). P $ 
atti, .. Om Tantva Samidbhirangiro, ghrtena  Vardhayamasi. 
apu Brihachchhochayavisthya SVAHA. ^ Idamagnayem-girase, 
2 Jdanna Mama.—(Ys$uh. 3, 3). A 

e 
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young. Kindle you up, SVAHA. (Place the th 
stick). 


Tt is fot the all-pervading fire and not for my. 
^5 


V. Rousing of The Fire 


The following hymn! is to be repeated five times and ex 
time one offering of clatified butter given. 


O fire, the soutce of all, this fuel is yout Soll she 
with its help, be aroused and inflamed. Envigo-yy, 
ate us also. Make us prosperous with child of 
and cattle, with grandeur, and the health {ithe 
digestion, SVAHA. It is for fire, the source ( (17 
all and not for me. 5 


VI. Sprinkling of Water round the Fire | 


With the following aphorisms,” water is sprint s 

found the fire. In case, a regular narrow drain p^ "fou 

"constructed round the fire-pot, water is filled up in X 1 d 
with the following aphorisms. This partly subsides the . 


2 eed | 
out of fire and also saves the pot from the incom $e. 


insects from outside. ' Bhe 
yya 
1 Om Ayanta Idkma Atma Jatavedastenedhyasy i 


dhasva Cheddhavardhaya Chasman  Prajaya E Td 
Brahmavatchasenannadyena Samedhaya SV. o, 1) 
gnaye Jatavedase Idanna-Mama. (A$valayana, 1, 7 ^ 
2 Om Adite-numanyasva. —— 7 

Om Anumate-numanyasva. : ) 

Om Sarasvatyanumanyasva.—(Gobhila, 3» 134 — 
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JO — 1. O indivisible God, Let us be unto you. 

| (In the east). 

form ^, © the law abidet God, Let us be according 

1 3 to you. (In the west). 

3. O the source of knowledge, Let us be 

es and e 


according to you. (Ta the north). 
41. O the creator, the source of light, fulfil 
out soti the Yajfia, and lead the sacrificer to prosperity. 
Envigi'The one who is light, the upholder of all, purifier 
childt of the knowledge, may purify our intellect and O 
realth {the master of speech, make my speech sweet. 
source (With this sprinkle in all directions). 


^ . 


VIL Agharavajyabuti 


i (Offerings of Molten Butter) 
P . The four offerings of molten butter with the following 
__, four aphorisms.? - 
Ip in it n «o 
ides they, — r. With homage to the all glorious God, 
incoming. , ^ 
> _ .lOm Deva Savitah Prasuva Yajñam Prasuva Yajfiapatim 
'Bhagaya. Divyo Gandharvah Ketapuh Ketanna Punatu 
y Vachaspatirvácham. Nah Svadatu. .(Yajuh. 30, 1). 
Ihyasva Wi ? Om Agnaye SVAHA. Idamagnaye, Idanna Mama. 
| Om Semaya SVAHA. Idam Somaya, Idanna Mama. 
Om Prajapataye SVAHA. Jdam Prajapataye, Idanna 


‘Mama. 


. Om Indāya SVAHA. Idamindrāya Idanna Mama.— 
(Yajuh. 22,27) * 


a . 
. 
e 
. 
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SVAHA. (In the north of the pot), Y 

for the glorious God and not for mA 
2. With homage to the all peace loving Gr let 

SVAHA. (In the south of the pot). Itish 

the peace loving God and not for m 
With the following two, in the middle of the pot: 


3. With homage to the Lord of all, SVAH 
It is for the Lord of all and not for me. 

4. With homage to the Graceful Go 
SVAHA. It is for the Graceful God and 
for me. 

VIIL Offerings of Fumigating Mixture ah 
with Butter D 

: E and 
(For the Morning Fumigation) let 
One person should offer butter and all others fumigit 
mixture and other articles. 


1. The Sun, the Light : the Light, the Sun, 5 
SVAH 


2. The Sun, the Grand: the Light, the ' i 


Grand, SV. "Sur; 


3. The Light, the Sun : the Sun, the Light, e 
: : svi 


^ 


10m Süryo Jyotirjyotih Siryah SVAHA.. 
Om Süryo Varcho 7yotirvarchah SVABA. - (Vina 

3, 9) Om Jyotih Suryob' Süryoh Jyotih, SVAHA-— 
2 2D): x S 
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ot). Y 4.1 In conjunction with the Light and the Sun, 
for me and in conjunction with the Grace and the Dawn, 
"Ing Galet the Sun be blessed to us, SVAHA. 


). Iti i 1 
). Itist (For the Evening Fumigation) 


t for me 

ie pot Offerings of fumigating mixture and butter. 

SVAH 1.2 The Fire, the Light : The Light, the Fire, 

SVAHA. 

ful Go 2. The Fire, the Grand: The Light, the 

| and yr Grand, SVAHA. 
5. The Fire, the Light : The Light, the Fire, 

ture ah, SVAHA. 


4 In conjunction with the Light and the Sun, 
and in conjunction with the Grace and the Night, 


) let the Fire be blessed to us, SVAHA. 
-fumigat 


“IX. Oblations for Morning and Evening both 


he Sun, = Offerings of fumigating mixture and butter both. 


SVAB, ue Forthe Creator, the Fire, and the Vital 
he 1 y ? 
SV. $^ .1Om Sajürdevena Savitrà Sajürusasendravatya Jusanah 
Sūryo Vetu SVAHA. (Yajuh., 3, 10). . 
Light, e * Om Agnirjyotirjyotiragnih SVAHA. _ 
vA e Om Agnirvarcho Jyotirvarchah SVAHA. E 
SVA^ — "Om Avnirjyotirjyotiragnih SVAHA.—(Yajuh, 3, 9). 
|.  3Om Sajürdevena Savitra Sajüratryendravatya Jusano 
Agnirvetu SVAHA.—(Yajuh.3, Ja. 
. " *OmBhüragnaye Pranaya SVAHA. Idamagnaye Pra- 
A. (Vinaya, Idanna Mam4: A 
LJ e 
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Breath, SVAHA. It is for the Fire and the ya 
Breath and not for me. du 

21 For the Sustainer, the Air, and teldi 
Lower Breath SVAHA. It is for the Air, and nos 
Lower Breath and not for me. 

32 For the Blessed, the Sun and the Peri tha 
ing Breath, SVAHA. It is for the Sun and and 
Pervading Breath and not for me. 

43 For the Creator, the Sustainer and à? 
Blessed, For the Fire, the Air and the Sun, A 
the Vital, the Lower and the Pervading Breil... 
SVAHA. Itis for the Fire, the Air, the Sun, t = 
Vital, the Lower, and the Pervading Breaths ad 
not for me. an 

5.4 Thou art Omnipresent, O God, thou t , 
light, the essence, the immortality, the Great, th 
Creator, the Sustainer and the source of all jo - 


SVAHA. 


^ 


1 Om Bhuvatvayave-panaya SVAHA. Idam Vig 


panaya, Idanna Mama. = adityi E. 
*Om Svaradityaya Vyanaya SVAHA. Idamádinh 
Yyanaya, Idanna Mama. pase 
3Om Bhürbhuvah Svaragni-vayvadityebhyab. m 
panebhyah SVAHA, Idamagnivayavadityebhyah Pr? 
vyanebhyah, Idanna Mama. ^ ui pi 

*Om Apo Jyoti Raso-mrtam Brahma Bhi ae 
Svarom SVAHA. A - A 


a 
^ 
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the Vi 6.1 O God, the Source of all list t5 the: very 
intellect and consciousness, which the termed ad 
and elders both valued, with the very intellect, make me 
; and tnow gifted, SVAHA. 
7.2 O God, the Light-and the Creator, let all 
Pen that is evil in us, the soutce of all pain, be removed, 
and nd all that is good be given to us. SVAHA. 
8.3 O God, the Light and the Knowledge, 
You are the knower of all the Laws; For the 
and tt : - 
run petel bliss, lead us to the path of righteousness, 
» Mand from us take all that is crooked and sinful. 
* Breath : 
> "May we always exptess our deep gratitude to 
Sun, “you. SVAHA. 


aths € 9,4 And now, verily, all this has come to 
an end, the perfection. SVAHA. 

thou! . 

Great, th ; 

yf all jo. 


yay, .2Om Yam Medhim Devaganah PitaraSchopasate. Taya 
‘Mamadya Medhayagne Medhavinam Kuru SVAHA. (Y ajuh. 


B, 


' 20m Viśvāni Deva Saviturduritani Parāsuva. Yadbha- 
ah pai drantanna Asuva SVAHA. (Yajuh. 30, 3). 
yan a. 3Qm Agne Naya Supatha Raye Asman Visvani Deva 
| Pr Vayunini Vidyan. Yuyodhyasmajjhuranameno Bhüisthante 
Nama Uktim Vidhema SVAHA. (Yajuh. 40, 16). 
5 Om Sarvam Vai Purna (gvap) SVAHA. 
LJ 


. 
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CHAPTER II (- 
FUMIGATING SUBSTANCES : | 

THEIR ANALYSES ess 

hav 

A. Analysis of Wood ` pag 


Cellulose and ligno-cellulose ate generally g 
principal constituents of all sorts of wood. E i 
addition to them, there may be present in sml 
amounts gums, resins and a number of allied bods 
together with numerous inorganic salts. “The ft: 


lowing appeats to be an average composition U 
e 


number of woods : ! cef 
: cot 

Carbon 48 to 5o pet cent Í 
Hydrogen 6 ; ‘nia 

Nitrogen 0.04 tO 0.1 A 

Oxygen 43t04;5 E 

Ash 0.5 to o.6 4 


Many of the woods ate prized for theit ese z 
constituents as pine wood, sandal wood, f 
and tagar woods. Woods have got a lowet K 
fic value, about 4500 to 5200 calories, compa“ 
coal or other fuel products, The temp E 


^ 
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attained during burning of wood hardly exceeds 
500°C. 

Tannin forms an important constituent of 
barks. 

Some of the woods which give out oily or 
essential constituents during the fumigation process 
have been described in details in the following 
pages while a mention may also be made here of 
„them which mainly act as fuel and burn without 


erally tk. > 
giving any obnoxious odour. 
l 


yood. : : : 
E AMB—Mangifera Indica, Linn. 
| in smi = 
; dino ja Vernacular names—Am (Hindi), Amba (Mar.), Mangama- 
E 3 ram (Tam.), Ambaj (Arab.), Ambo (Guj.), Ma (Mal.). 
e It x z 2 
Aon di The wood contains in almost equivalent 


amounts cellulose and lignocellulose. 'The bark 
' contains tannin. 


|. 2. AMRA-—Spontias Mangifera, Willd. (Wild 
"niango). 
‘Vernacular names—BHmbrà, Amri (Hindi, Beng.), Am- 
bada (Mar.) Mari-manchedi (Tam.), Toura-mamidi 
(Tel), Pundi (Can.). Also called Amrataka or Amrat 


f essen ° in Sanskrit. 9 
ood, 3 “3. BABUL—Acacia Arabica, Willd. 

yet ci Vernacular names—Babil, Kikar (Hindi), Babhul (Mar.) 
mpareil * Babul Weng), Baval (Guj.), Karijali (Can.), Kuruvey- 
mper lam (Tam.)- gee : 2 


12 


. 
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The bark contains 22.44 pet cent tannin, — . 

4. BARGAD—Ficus Bengalensis, » 

iic; 


Vernacular names—Bath, Bargad (Hindi, Beng,, Gf cor 
Vara, Vari (Mar), Ala (Tam), Mari, Peddi, (Cc 
(Tel), Aldamara (Can.). It is also known as Wee 

isce 


ot Nygrodha in Sanskrit. | 
; YA col 
The ordinaty composition of the wood is tery 


same, Whereas the bark contains 10.9 Pet cto; 
tannin, and the dried sample leaves about 8 Per Gs 9 
of the ash. oil 
5. GULAR—Ficus Glomerata. the 
Vernacular names—Gilar, Udambar (Hindi), ia 
dumar (Beng.), Atti (Tam.), Moydi, Atti (are 
Kullakith (Can.), Umbara (Mar.), Umbro (Guj). Inc 
The bark contains 14 per cent of tannin ho: 
leaves about 12.2 per cent of the ash. „oib 
6. NIMB—Mellia Azadirachta, Linn. En 
Vernacular names—Neem, Nimb (Hindi), Nim (ex e 
Nimb, Batatanimb (Mar.), Bevina-mara, Iac 


(Can.), Nimbamu, Vepachetta (Tel.), Vemby, ves a 
(Tam.), Limbado (Guj.). E 
It is also known as Arishta in Sansktit. E^ 
~ This tree is frequently planted as 2 homes" = 
Of avenue tree as it is believed to purify aif. E 
evety part of this tre&is used for medicinal T. " 


in India. Under the name of parehamrita, $^ | 
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UU. cine is prepated which contains the bark, fruits, 
flowers, leaves and root of the tree. The bark 
eng, Gicontains a bitter principle which may be alkaloidal 
, Peddie (Cornish, 1856) ot a resin (Broughton, 1873). ‘The 
wa as seeds contain a fixed bitter oil of deep yellow 
. colour, specific gravity 0.9235 at 15.5°C (Warden). 
ood isthe oil contains free and volatile fatty acids; it also 
Pet contains 0.427 pet cent sulphur (Roy and Chatterji, 
8 pettiirg17, Ind. J. Med. Res. Vol. V. p. 656). Neem 
oil in minute traces appears to be also present in 
the neem wood. The peculiar odour of neem is 
di, Jgschiefly due to organic sulphur compounds which 
Atti (Hare slightly volatile (Watson, 1923, J. Soc. Chem. 
> (Guj). Ind., Vol. 1, p. 387). Dutt and coworkers (1930), 
annin “however, consider that the odorous element in the 
„Oil consists of an evil smelling essential oil which 
in.  temains dissolved in the oil itself and cannot be 
Jim ene asily fractionated. 
"Bc The pharmacological action of the oil has been 
ibu, Vepebnvestigated in the solution state by Chatterji and 
Roy, and was tried on flagellate Prowazekia and 
Ae Paramecium caudatum which were killed by very 
ho megeSmasi doses. i 
2 Alps 7. ASHOKA—Sataca Indica. 


val pue * Vernacular names—Ashok (Hindi, Beng., Mar.), -Ashopa- 
lave (Guj.).” > . 
e. 


$ 


. 
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t e 


The batk of this sacred tree has found extent st 
use in Ayurvedic medicine for hemorthojds üfts 
dysentery, but besides tannin, no active Princip s 
of the nature of alkaloid or essential oil could kor 
extracted out of it. dl 

8. PIPAL—Ficus Religiosa. and 

Vernacular names—Pipal, Pipar (Hindi, Mar., gais] 

Aswat, Asud (Beng.), Arasa (Tam.), Rai, Raiga (Ti 
Rangi, Basri (Can.). Also known as Ashwathare 
Sanskrit. | 

The bark contains 3.8 per cent tannin, TEE 
when dried, leaves 11.7 per cent ash. The voor th 
is supposed to be too sacted by Hindus to phi 
used as fuel. 16; 

»to 

Palash : Butea Frondosa-Roxb. Jen 

Vernacular  names—Palàsh, Dhak (Hindi), Palilt r 
(Mar), Khàkar (Guj.). Palish (Beng), P™Kio 
Murukkan-maram (Tam.), Modugachettu, Paisinyei 

(Tel), Muttaga-mara (Can.). "gu 

The dry twigs of the plant called samidhisslty 
used to feed Homa or sacted fire. In the as 
prakash, the use of the seeds of Palasha, ¥ i £ 
aperient and anthelmintic is noticed; th 
directed to be beaten into a paste with honey 
administration, The use of the gam as 48 ext 


” 
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e 


d Xt stringent application is mentioned by Chakradatta, 
thoids ats mixture with other astringents is recommended 
€ ptindhs a remedy for pterygium and opacities of the 
il could kornea. The author of Makhzan-el-Adwiya des- 
ztibes the leaves of Palasha as very astringent, tonic 
and aphrodisiac, and says that they are used to 
Mar, Gij disperse boils and pimples and are given internally 
Raiga in flatulent colic, worms and piles. The flowers 
Ashwath ire astringent, depurative, diuretic and aphrodisiac. 
| According to Hanbury, Butea gum yields 
innin, ie 8 pet cent of ash and contains 13.5 per cent water. 
The yEther removes from it a small quantity of pyrocate- 
dus to hin. Boiling alcohol dissolves it to the extent of 
{6 per cent, the solution, which is but little coloured, 
»roduces an abundant greyish green precipitate with 
,ergic chloride, and a white one with lead acetate. 
di), milt may be hence inferred that a tannic acid, probably 
o), Puskino-tannic acid, constitutes about half of the 
u, Palsiaveight of the drug, the remainder being a soluble 
* gucilaginous substance Buteakino submitted to 
mnidhisi dry distillation yields pyrocatechin. According to 
the Bl issfeldt, it does not contain pyrocatechin but yields 
sha, wA t on dry distillation...... ; 
they ..The oil of the seeds, is yellow, specific 
hony gravity 0.919, it is nearly tastèless and solidifies at 
Ho” (Lepine). Beans gives 0.927 as the Specie 


8 


an ext 
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gravity. The seeds have been examined by Wa, t: 
(Pharm. Zeitschr. für Russland, 1886). "The tesulshe v 


the analysis ate as follows, the alkaloids and phy robs 


sides wete not found : E ui 
Moisture .. E es PEE 
Ash 65 ee se Eo $4 | 1 
la, oc S an ee «+ — 18:208 
Wax soluble in ethet n E o. 


Albuminoids soluble in water ..  9.m| 
Albuminoids soluble in soda  .. 195 | 
Albuminoids insoluble in water — ' | 
and soda v .. 8.49 
Substances apparently nitrogena- - Pu 
ted, soluble in alcohol .. SE o% T 


Mucilage i pa 

Glucose 30 = ‘sed 

Organic acids eee oo quon ise i 
2.16" 


Other substances soluble in water — ^'" pylii 
Metarabic acid and phlobaphene 10.19 amp 


Cellulose .. a . E ser 
Other insoluble substances T1 Pplic 
Kirtikap 8. « 


(Dymock, 1890, i, pp. 454-458 SP" | 
Basu, page 440). ; 
The wood as such has not been 8” E 
But it is very convenient as a -fuel becats 
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y Wael linters retain glow for a pretty long petiod, 

féSulhe wood itself being consumed only slowly. It is 

nd tii robably due to the fatty constituents oozing out 
3 minute ttaces in the wood during combustion. 


6.62 | Chandan : Santalum ‘Album, Linn 

5.14 | Vernacular names—Chandan, Safed Chandan (Hindi); 
18.20 | Sandanak Kattai (Tam.); Gandhapu-chekka (Tel.) ; 
0.25 Chandana-mutti (Mal); Gandhada-chekke (Can.), 


| Chandon, Sada Chandon (Beng.) ; Chandana, Sukhada 
95 | (Guj.), Chandana, Gandha-che-khor (Mar). 
E Sanskrit medical writers describe sandalwood 
S bittet, cooling, astringent and useful in bilious 
ever and heat of body ; a paste of wood is directed 
om. > be applied externally to inflammatory affection 
ES f the stem and is a domestic remedy for all kinds | 
6.3 pains and aches. Amongst Hindus, the wood is 
sed for burning in the pyre (chifa). Parsis also 
A it at their funeral ceremony. As an external 
pplication, a paste made with rose water and 
do amphor, ot with sarcocolla and white egg (as 
3 esctibed by the author of Mzkbyan) may be 
22.20 pplied to relieve headache, or inflammatory swell- — 
(tikaf ag. e Ainslié states that in Southern India, sandal- “ 
food given with milk is regarded as a valuable 
exami? Medy in goaorthoa. Inthe Konkan, sandalwood 
a With cardamosns and *Banslochana" (a siliceous 
-4 ° D E 
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deposit in bamboo) is given in gonotrhe y. 

mixed with lime juice and camphor it is use; E 
a cooling application to eruptions, b. 
Sandalwood was known to Greeks from P. 
time of Alexander. Arrian mentions EvAacaquis c 
among the Indian imports into Oman in the Persi, t 
Gulf. Constantinus Africanus, a physician of ror 
school of Salerno, appears to have been the fg. c 
to use it medicinally in Europe. Dr. E. Re, LH, 
found its sedative influence on circulation, hem; 
remittent fevers in which it was administered, seti 
acted as a diaphotetic, diminishing at the same ti cids | 
the rapidity rather the violence of the heart's atthe ir 
Dr. Henderson of Glasgow, and in France Dhe al 
Panas, Gubler, and Simmonet have recommetthori 
the use of oil in gonorthcea. Age t 
Chemical composition. . The wood treated Yespec 
boiling alcohol yields about 7 per cent of a blacne sa 
exttact from which a tannate is precipitated trac 
alcoholic solution of lead acetate. Decompost#893, 
sulphuretted hydrogen, the tannate yields & ^ K 
acid having but little colour and striking 2 8/0155 
hue with ferric salt. The extract also, contamaties 
dark tesin. The most interesting constituet zu 
the sandalwood is “the fragrant essential Oe 
is a yellowish, remarkably thick liquid n 4 
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thoa y. of RE - 
3 eh specific gravity (more than 0.960) and is a 


mixture of hydrocarbons and oxygenated oils 
Bus soiling at a vety high temperature. The specific 
thravity of a pure sample of oil distilled at Hunsur 

OY throm the roots was 0.9745 at 15.5?C. M. Chapo- 
he Fest (Bull. Soc. Chim. 34, 303) has shown that it 
an 0 6 composed of two oils, one boiling at 310°C and 
1 the fpe composition of the boiling oil at 300°C is 
E. Re, -H, Oandthe oil boiling at 310°C C, Ha,O. This 
aton hemist has been able to obtain with the latter oil 
p series of ethers under the influence of different 
E tEcids he brought to act upon it, and has announced 
t$ aclthe important fact that the oil C5H0 is an alcohol, 


i 
ance Dae aldehyde of which is the oil C,;H,,O. Phos- 


minetthoric anhydride absorbs water from both, convert- 
128° them to hydrocarbons CisHeg and C;Hy 
ated spectively. Five pet cent oil is obtainable from 
a blache sandalwood, though by the Indian process the 
jtatedXtraction only yields 2.5 per cent. (Dymock, 
3post0895, ili,232-238). è 
sa i "Eittikar and Basu state that the wood yields 
a gretl.cssential oil, the amount of which on the average 
ontelfAties from, 3 to 6 pet cent. It has been observed 
sve the wood growing on-hatd rocky soil is 
al oll, Cher in oil shan those growing on comparatively 
ttile soil (Puran? Singh). f 
, 9 s 
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The constants of the oil made by mixing yer. 
products obtained in the distillations are as folloyisea 


Specific gravity at 26°C .. — .. 0.9765 P^: 
Optical rotation .. es — 13.6? to p ser 
Saponification numbet before vith 
acetylation ga T MD mpl 
Saponification number after acety- scfu 
lation .. os e Eo 25 
Santalol content .. a .. 99.4 istil 
kin í 


Chopra states (p. 243) that “the oil conss 7 
the main of alcohols and their correspondolou 
aldehydes. A body or mixture of isomers kwin 
as santalol is the principal constituent of the dinec 
occurring therein to the extent of 9o pêt dou 
or mote. It is a mixture of two isomers, kip! o ( 
as o-santalol and f-santalol. ‘The test is compton | 
of aldehydes and ketones, e.g., isovaletic ud od 


santenone, santalone etc.” F on: 
d t 
Deodar : Cedrus Libani à; tr 
The Sanskrit names of this tree, as Dev? tt E 

5 h 
Sura-dàru, Sura-druma and others mean the ; S; 
hich Ellon 


of gods. It yields auspicious wood V. 
pregnated with oils used as a carminative | a 
phoretic and diuretic by the Hindu physici | 


CC-0? Gurukul Kangri Collection, Haridwar Do 


= ^ 


j 
f Digitized by Arya Samaj Foundation Chennai and eGangotri 


'” FUMIGATING SUBSTANCES : THEIR ANALYSES 53 


nixingşyer, flatulence, inflammation, dropsy and urinary 
IS followiseases. The wood is also ground with water to 
0.9765 | paste and applied to relieve headache. Stewart 
tom served, that in Kangra, the wood is pounded 
vith water on a stone and the paste applied to 
:mples to relieve headache. The wood is bitter, 
seful in fever, costiveness, piles and pulmonary 
m omplaints (S. Arjun). A tar made by destructive 
9.4 istillation of wood is a favourite remedy for 
kin diseases in India. 
consists The wood sold is of a light yellowish brown 
respontolour, very heavy and in thin sections, translucent, 
ers kn wing to the large proportions of turpentine con- 
of the dined in it. It has an agreeable terebinthinate 
) pet “dour. 
15, ko! o Chemical composition. The following desctip- 
compon has been given by Dymock: 
g addy - An alcoholic extract of the wood was sponta- 
eously evaporated to dryness by exposure to air 
“fd the extract agitated with petroleum ether, and 
"je ‘insoluble residue treated with caustic soda and 
Devidipjtated with ether. The petroleum ether extracts 
, the th spontaneous evaporation left a transparent pale 
which Ellow varnish like residue, with a very fragrant 
&tebinthinate odour which became hard on exposure 


A 


ative : 
ysics? thin layers, but preserved a perfect transparency. 


zi 
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This extract was treated with aqueous caustic Di th 
and agitated with ether. The mixture after Stan, s 
separated into three layers. The lowest stp... 
was of a reddish yellow colour, the middle ditkout 
in colour, and the small amount which floated aba ste 
the ether of a light yellow colour. The etheed, 
layer on spontaneous evaporation left a mih; 
fragrant odour, which on microscopic examimtiion. 
consisted of interlaced needles and narrow phinso 
On ignition, an alkaline ash was left. In sulptut‘he 
acid, it dissolved with yellow colour, no dWesic 
being induced by the addition of nitric acid tobitte 
solution ot hydrochloric acid and phenol. , Inoninlp 
to obtain resin in free state, an ethereal solutione 
potash salt was agitated with dilute sulphur «ffo: 
On spontaneous evaporation of ether, the acid yes: 
left as a transparent varnish. E. 
The middle layer mentioned above appende 
consist of a concentrated solution of the an 
salt of the tesin acid , the potash salt not paag | 
readily soluble in ether. The aqueous stratum pitt 
treated with sulphuric acid and agitated with e al 
the ethereal extract was yellow and had? “hi 
odour, not unlike that of valetic acid. — thi 
That portion of the original alcoholic € 
insoluble in petroleum ether, was now y : 
^ CC-0. Gurukul Kangri Collection, Haridwar ^ m 
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astic Whith ether, and aqueous potash. ‘The ether left 
ter stain spontancous evaporation, a transparent yellow 
St sttttract insoluble in water; soluble in alcohol with 
ddle difeutral reaction and possessing a marked bitter 
Oatedabaste. Sulphuric acid coloured the extract a lustre 
Che eted. Ihe potash solution was mixed with sul- 
| à massthutic acid and agitated with ether; during agita- 
examiminon, dark reddish flocks separated which were 
trov phinsoluble in ether, even after prolonged agitation. 
Insuph?he ethereal solution left a yellow transparent 
no dmesidue. In alcohol, the extract was soluble with 
. acidtonitter taste and acid reaction. In concentrated 
|. Inotblphuric acid it dissolved with a dark red colout, 
| solution ne addition of concentrated hydrochloric acid 
phuric üfforded, a colour of crushed straw berries which 
the addyeeame reddish violet on the addition of phenol. 

n aqueous potash, the extract dissolved with a 
e peamdsighi yellow colouration. Ferric chloride added 
: the pi an alcoholic solution gave a dirty brown coloura- 
xt beiog ton 'Che flocks insoluble in ether were of a 
stratum eddish brown colour, brittle when dry, without 
J with diütterness and affording similar reactions with 
ülphuric and hydrochloric acids, phenol, ferric 


hloride and caustic soda to the resin soluble in 
ether. (Dymock, 1893, iii, 380-382). 
4» Oil from Deodir, and other cedar wood oils 


holic € 
Low 28” 
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including pinewood oils contain a number of m to 
catbons. a-Pinene is an usual constituent of N dit 
oils, derived from leaves, barks or woods, E. 
also principally obtained in the distillate fron'd;ga 
oleo-resins of the several species of pj, 

B-Pinene is also present in turpentine oils, n e 
with limonene, dipentene and allied products, They 
oils of cedar wood contain cedrol, C,H4O, (MF ri 
86°, B.P. 292°C.). 8 


Agar : Aquilaria Malaccensis, Lamk e c 
ot A. Agallocha, Roxb. 


This wood, which in Indian vernaculas pllo 
known as agar ot agaru, has been used as peur ~ 
and medicine since very old days. In Sanki 
medical works, it has been described as hot, lif * 
and cholagogue, removing diseases of the e 
nose and eyes. In native practice, agar is used H^ 
deobstruent, stimulant, carminative and tos" 
SuStuta directs Agaru, Guggula, Sarjatasar Vets 
White mustard, Neem leaves and salt to be ™— 
into paste with ghee to form an anodyne E 
tion for surgical wounds. - l E 

The wood occurs in irregular pieces, whic E 3 
in colour from grey to dark hrown, according | 


the amount of resin which they contain; both" ; 
^ CC-0. Gurukul Kangri Collection, Haridwar ^ x 
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t of lyttoloured and dark pieces ate matked with longi- 
Dtofsmdinal veins of a darker colour. The taste is 
ods. litter and aromatic and when burnt, the wood 
> ftom'üifüses an agreeable odour. 
of Piz J.G. Prebble found on examination that the 
oils, alorue agars vary considerably in the amount of resin 
ducts, They contain; old and decayed samples consist largely 
0, MDE resins. A good specimen yielded to Hanbury 
8 per cent of matter soluble in rectified spirit. 
compact and not apparently very resinous samples 
mk g Gaguli and Marwadi Agar treated successively 
vith petroleum ether, ether and alcohol gave the 
raculars pllowing figures on analysis : 


s perur 
ki Resin soluble 

> s Volatile | Resin soluble | in alcohol, 
hot, lig * oil in ether ine 
f the e s in ether 
; used at 

and tomraguli 50 3 % 13.8% 9.4 Yo 
S2» ViParwadi * s 1.5 95 11.6% 9.0% 
> be mi 


ne fup. The volatile oil is of a yellow colour and 

' lossesses the characteristic odour of the woods. 
whidw gives reddish brown coloration with sulphuric 
ording icid. The ether resin is soluble in aqueous solution 
M + 


jot potash with a*red'lish brown colour, from which 


both I 


° 
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the resin is precipitated by acids. (Dymock, Hes 
iii, 217-232). E. 


Taggar Wood, ot Asarum Europaum, Lim S 
plete 


According to J. G. Pebble, “Taggart wood i 
heavy dark coloured oily and resinous wood, tyith 
botanical origin of which is unknown, importe | 
into Bombay from Zanzibar. It sinks in water aola 
its aqueous infusion has a yellow colour wif th 
greenish fluorescence.” n | 

According to Dr. Royle's Catalogue, Taggost 
wood was sent from Delhi to the great exhibitiothe: 
of 1851. Twenty pounds of the ground wooque 
submitted to distillation with water during thetov 
consecutive days, yielded six fluid ounces, equ}on' 
lent to 2 per cent of a yellowish oil which is guide sin 
changed to a teddish brown colour. The oil ftro 
neutral of specific gravity o.9546, bittet, and wiplo 
an odour resembling with but distinct from M 
wood oil. It dissolves in all proportions oi E. 
cohol, ether, chloroform, benzene and petra 
ether. It dissolves iodine without violent fear 
and yields no characteristic reaction with sul? 
acid, being only darkened in colour. Expo 
ait in a thin layer, it acquites a crimson cil | 
At a low temperature, by kecping in ice, he 


d uin 
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Ock, 8emains clear and free from any deposit, but be- 
somes very thick and viscid and develops a vety 
Lim trong greenish fluorescence which vanishes com- 
‘bletely or nearly so at a higher temperature, 85? F. 
woodi: The finely powdered wood, treated successively 
Wood, tyith petroleum ether, ether and alcohol yielded to 
importe petroleum ether 8.57 per cent of a mixture of 
watet arolatile oil and resin which deposited on the sides 
lout wif the evaporating dish a few small tubular crystals. 
Dn drying at 110°C, this mixture of oil and resin 
9; Taggost volatile oil equivalent to 5.7 per cent. The 
exhibitiother extracted a resin, 6.4 per cent, soluble in 
ind wooqueous solution of potash with a deep reddish 
ing thrown colour, and greenish fluorescence in solu- 
S, equidons of ammonia and sodium carbonate. The 
is guichesia is ptecipitated from these solutions by acids. 
The oll jtrong sulphuric acid dissolves the resin with ted 
and wolour, from which it is precipitated by water Ju 
om sancellowish brown flocks. It is readily soluble in 
ns of glacial acetic acid, but no crystals were obtained 
etroleitn the spontaneous evaporation. It is soluble in 
c readtolenzene, and petroleum ether, and in boiling alum 
d puPlution. . The resin probably contains an anthra- 
{uinone derivative allied to emodin and chryso- 
hanic acid.« (Dymock, 18935 ili, 223-224). 


xposed 
jn. colo? Fi 
. A glucoside apfieats to be present along wi 


" 


CC;0. Gurukul Kangri’ Collection, Haridwar 
9 


mi 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Go AGNIHOTRA "d 


the essential oil. (See Ber., 1888, 1057; also 
Pharm. Chim., 1911, 399). 


Ash 

Tagar : Valeriana Wallichii, DC. DA 
Vernacular names—Tagat (Hindi, Beng., Mar), Taye 
ganthoda (Guj.), Nandibattal (Can.), Mushlci-y] be 
Bala (Punjabi), Pampe (Bhutan). roh 
esit 


The other names for it are Nanyavarta, Nandini, Vathir esi; 
Nahushakhya, Pinditagara, Nahani, Shumeo, Asartn, pus 
In Sanskrit medical works, it is desctibed a 
sweet emollient, pungent, hot and light; a mi 
for suppression of urine, poisons, epilepsy, sWoonfuc 
and headache. Besides its medicinal uses, it is lb 
ingtedient in perfume powders, in the same manné by 
as Jatamansi. far 

The rhizome of the wood is crooked, abotige 
two inches long, and is very hard and toug 
and the fractured surface greenish brown. T 
odour is like Valerian, but much mote pow, 
ful. s 

The analysis of rootstock has been made ‘hi 
J: Lindenberg and the results compared with 
fresh analysis of the roots of valeriana Oficir 
made by the same chemist (Pharm. Zeits j 
Russland, 1886). The following table shows * 
tesults : tot 


^ 
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| 


: 1 V. V. 
E Wallich. Officin. 
Ash ee s3 T áo zA 4.04% 4.31% 
Moisture Aa e T 10.46 11.57 
‘Fat and resin soluble in petroleum 
| benzine aie 3c - co Ons 0.36 
at.), Tagyolatile oil and valeric acid soluble in 
ushk-i-w benzine EE a ber s 1.005 0.90 
Volatile acid soluble in ether 0.335 0.31 
: ‘Resin and wax soluble in ether 0.56 0.85 
ni, Vathig sin soluble in alcohol 1.05 0.975 
run, [Tannin .. z: 5 a 3.13 1.64 
; Jitric, tartaric and other acids .. 0.335 0.565 
scribed a lucose s+: = v so. OoeR 5.32 
a temedDther substances soluble in water but 
; insoluble in alcohol .. T 50 WAGE 14.39 
y, SWOOMucilage and albumin soluble in water 4.16 2.97 
s. it is Albuminoids extracted by soda 2o 7 G72 7.83 
2 Metarabic acid, phlobaphene, and al- 

e manne buminoids e = oa SOO 16.70 
Marche .. 14.05 12.87 
Yellulose Ya E = 10.36 11.65 

ed, abdLignin and other compounds .. 10.015 16.80 

nd toug (Dymock, 1891, ii, 238, 413). 

wn. bi- 


€ owe. Also see Chopra and Ghosh, Indian J. Med. 
E Ress 13, Jan. 1926; Bullock, Pharm. Journal, 115, 
$7 
| p (1925) ; 117, 152 (1926). 
.d with|., During antiquity, valerian was kno : d 
P 2 pose in the ates of Dioscorides and Pliny. During 
Oficimlie Middle* Ages as is apparent from the works of Turner 
Zeilt. Jp? 68) and Langham (1633), the odour of valerian must 
ave been a favourite fog it was used for perfuming rooms, 
shows slothing and linen. Val/rianic acid was isolated by Tromms- 
orff from the aqueous 'listillate of the root in 1850. 


a 


wn as Phi, as des- 
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B—CAMPHOR 1 pa 

Kapür : Cinnamomum Camphora ag 

ed m 


Vernacular names—Kapit or Kafür (Hindi), Kahot h 
(Sans.), Karppuram, Shüdan (Tam.), Karpüram (ampt 
Mal.), Karpura C} Kapur, Kaphür Behou f 
Kapir (Mar., Guj.). i Br 
There ate a number of camphot beating pliteodo 
found in India. For example, Blumea balsamifernal : 
B. lacera, B. densiflora, B. malcomii, D. grandis aj T 
many others grow in the Himalayas from Nor cc 
to Sikkim and also in the Western part of timp! 
Deccan plateau. Densiflora and balsamifera aom 
very prominent varieties amongst these, Bolve t 
these are found in plenty in Assim and Bumil co 
Not only the species of Blumea, there ate Miia 
other plants in this countty which smell strong 
of camphor. The common aquatic weed of E 
plains of Bengal, Limnophila gratioloides, the pl : 
of the Bengalees is an example (Chopta, P: 4p E 
The so-called Indian camphor of trade 15 2 
Chinese camphor refined in India. Only d in 
amount of Blumea camphor is truly Indian. i 
production of camphor in China having p | 
decline, the Japanese ate now the only pO" as s 


; E Y it 
with Formosa as the chief centre of Bem" 
. CC-0. Gurukul Kangri Coltection, Haridwar ^ 
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MI parts of the camphor tree yield on distillation 
| semi-solid oil from which camphor can be separa- 
ed mechanically. "The oil from the wood and the 
), Koot has the highest value as it not only contains 
uram (sa mphot but a valuable substance ‘safrole’ also. 
t (though most of the camphor is used in celluloid 
ndustry, 15 per cent of it goes to disinfecting and 
ng plueodorising putposes and about 13 per cent to medi- 
lsamifeinal purposes. 
andsa The Japanese camphor tree yields 2.2 to 5.5 
om Neper cent of camphor oil (i.e., the residue left after 
t of thmphor sublimes over), the greatest yield being 
nifera aom stumps and roots. Indian camphor trees 
se, Bolve the following figures for camphor and camphor 
d Bumil content : 


ate Mia Camphor % Camphor oil 96 
if strong 
d Nilgiri 0.1-0.7 0.9-0.3 

ed of ch Madras 1.99 0.65 
he Kap! Burma 1.03 Oe 

vL. ^ Cochin 2.01 227 
D. 114) j Déhradun 0.58 5-66 

to feni - 

de is f^ the crude 


ia s, Camphor is a hygroscopic substance, rud 
ae jhina variety supplied in white or brown grains 15 
Han lote or less moist. ‘The crude Japanese vatiety 


come! Gap = 3 5 5 d 
insisting of grains adhering #0 masses is dry an 


. produ 
pron s sometimes a pinkish tinge. The Bombay refined 


a 
a 
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(Dymock, 1893, iii, 200-203). 


In the AYA ptocess, with which we. 


pr 
i camphor is in porous cakes and contains ny ; 
| lua 
ii The constituents of camphot oil ate pin 
phellandrene, cineol, dipentene, camphor, > terpi 
safrol, eugenol and sesquiterpene which sublin f 
different ee between 160° and 2 


concerned here, camphor is used for initiating f 
Tt readily catches fire and burns with a smoky ta o 


During the course of burning, a portion ofi s 
volatilised out also almost undecomposed, i S 


x | 
i spreads fine aroma. BY 
' ]' 
f C—MILK AND BUTTER þr 
i re 
ji Ghee or Clarified Butter | 
| The composition of cow's and buffalo’ 2l. 
i . according to Godbole and Sadgopal is as ug 
| Cow's Buffalos : 
: p 
H Total solids oo 12.9-14.5 18.0 22 B 
pi Albuminoids ^ .. 3.4-4.0 MM - 
* Fat oa 3:0-5.85 D 
j Milk sugar os .5—5.2 CS 
| Ash g Pe DOR oT ae ; 
Density So WE -4:035 r E. 5 
a5 
Ihe composition of healtity cow’s milk 
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Mains my A. W. Blyth (Foods : Their Composition and 


Inalysis, 1909, P. 204) is as follows : 


dT. 
tepin Parts per cent by weight 
1, terpir, 2 
ilk fat : Butyrin 0.15) 
1 su blim Caproin 0.14 | 
and 27 Caprylin 0.02 
| Caprin 0.07 
j Laurin 0.29 | 3.90 
bicho Myzisticin 0.79 
hich Vet Palmitin 1.00 
itiating fi Stearin o. 
moky fay — — Wan 1.37) 
e Casein ao 5o oo = 3.00 
ion of it Albumin Gc oc bo 5c 0.40 
|posed, a pus sugar RA Bc Ue a 4.75 
Ash s o5 5e S 0.75 
1 | Water c 5 87.2 
j The ash of P. milk n die followis ing compo- 
jon: 
eo Potassium oxide on 18.82 
| Sodium oxide | m 11.58 
"sn Calcium oxide au 22.97 
affalo' d Ferric oxide Sa 0.6 
as follows Chlorine S 16.25 
AE c Magnesium oxide .. o9" 
3uffalo's i ° Phosphorous pentoxide .. 27-03 
E. | "The general composition of butter-fat as given 
3-6. į Blyth (aie p.272) is as follows : . 
Tio Glycerides equal to fatty acids 
,,7-0:95 Olein . 42.21,— Oleic acid e. 40.40 
038" Jo "Stearin and * ^ Stearic and. 
4  Palmitin ... $0.06 = Palmitic acid es 47-50 


B o L] e 


^ 
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FUMI 
Butytin MUI o7 Butyric acid £l 
- Caproin 3.02 —  Caproic'acid T iis. I 
Caprylin and Caprylic and 1 Jea 
rutin -. 0.10 — tutic acids P ; 


Bell obtained the following products [5 1 


saponifying 100 patts of butter fat: he an 
Butyric acid ae E YA .. (given 
Caproic, caprylic and capric acids — .. .. adson, 
Myristic. palmitic and stearic acids .. MH Gi 
Oleic acid "i T E M UI 
Glycerol .. T 3c óc e awo: 


Browne (J. Amer. Chem. Soc., 1899, 2, 6. . 

4 3 : ? Aa institu 
^ has given the detailed analysis as follows: | 

tic aci 


Acid Percentage Percentitic a 
: of acid of triglycetlt acid 
leic a 
Dihydroxy stearic .. 1.00 1.04 tic ac 
Oleic T 32.5 33.05 aic ac 
' Stearic re 1.83 1.91 ylic a 
Palmitic =a . 38.61 40.51 ic aci 
Myristic 9.89 10.44 E 
Lauric A 2.57 1j Stic a 
Capric ja 0.32 Hi 
Canl 0.49 UR 
Caproic 2.09 ; i 
Butyric 5-45 2 
E 94.75 100.9 | Rc 
: Qnis 
According to Duclaux (Compt. rend. M a 
a er | 
1022), butter fat contains 2^to 2.26 P ; M fo 


captic and from 3.38 to 3.65 per cent © 
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js. Lewkowitsch finds only 0.49 irs Zent of : 

iric acid in the insoluble fatty a dof “butter 

Oy ? "ec PE 
ducts In the following table, are RN 

the analysis of cow-butterfat and buffalo-butterfat 

(given by Godbole and Sadgopal. For com- 

aison, the values given by Holde, Bleyberg 
4 1 Grun regarding the cow-butterfat are also 
. mwa: 


), 21, t 5 Cow-butterfat Cow-butter- Buffalo 
z piune (Holde-Bleyberg) fat butterfat 
VS: | 2 
tic acid a 1.1-5.9% 10% TA 
prcentapitic acid « aa EI.82175 26 31 
rriglycetié acid Boe lt 34-5 30 
leic acid ab 5.0 4 
1.04 tic acid 2.9-4.5 4 4 
33.9; aic acid 1.3-2.4 2 2 
1.91 ylic acid I-1.9 0.9 $0) 
0.31 ic acid I-1.§ 2 2 
10.44 ie acid 3.6-6.4 4.5 4 
25 istic acid 10.4—-20.1 Io 9 
oM 
57 © D. GRAINS AND CEREALS 
24M - 
6.25 5 
— Rice 


5 | Rice is obtained from the Oryza sativa and the 

| ae is popularly applied only to the seed denuded 
et cetltask and inser cutic/e, the composition of which 
of bis follows : D 


a - 0 E 


^ 
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FUN 
Water -- 4.41 per ceno 

Nitrogenous substance 6. 94 al, t 
hato. aye ore Cait | 
i Starch .. So. rice | 
i . Woody fibre .. so OG | 
^ Ash .. .. Ju TOSS | 


hi The oil which is obtained from the tice eg! 
has a density of 0.924 at 15° and at 5°C bec 
thick and buttery. It contains much olein « 
albuminous substance. (A. Pavesi and E. ad 
Gaz. Chimica Italiana, IV, 192-195). pu 
The composition of the ash of tice is as foh 


aji Potash od .. 21.73 per cent M 


Soda .. be a oO 4 20 
Hl Lime .. od oo. So? | 
| Magnesia .. aa. Mita) | 
i! Ferric oxide .. Be BOD | 
H Phosphoricacid ^ .. 55.68 ay: 
Sulphuric acid 3o Oo 11 
Silica .. oo 50. - Boye) | 
Chlorine os 6 0.10 f 
(A. W. Blyth and M. W. Blyth, Foods, 9e 
“atc 
E d 
Barley and Malt dii 


A number of species of barley 4 
which all of them may be considered to 
ing to the varieties of the following 
hordenum: H. hexastichox, H. vulgare, P 


s 0r 
ctiton. The following is the analysis € 
.  CC-0. Gurukul Kangri Collection, Haridwar ^ 
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t cent 


€ fice eg! 
5°C bee 
olein a 


al, that is, the grain being ground whole: 


Water oc -. 15.06 per cent 
Nitrogenous substance 11.75 

Hate er 56 oo v Ho 
Carbohydrates 22957020 

Woody fibre .. oie) (ut 

Ash .. us BD OG 


The nitrogenous substances are hordein, glu- 


d E. Ro leucosin, globulin and proteoses. The 
stituents of the barley ash are as follows : 


| 
js as folo? 


[f cent gesia 


20.15 percent Phosphoricacid 34.87 pet cent 


2.55 Sulphuricacid 1.39 
2.60 Silica 27.64 
8.62 Chlorine 0.95 


c oxide 9.97 


f 


} 


(A. W. Blyth, Foods, 1909, 171). 


„The compositions of air dried malt and air 
4 barley are as follows : 


T Barley Malt 
| 
ds, 1999 lextrin m na 5.6 8.0 
. “rch e. oc on 67 58.1 
gar AC 0.0 0.5 
_ ellulose ee ae 9.6 14.4 
„re culiMbuminous substances 12.I Odo e 
pitttyesubstances zs 2.6 2.2 
to be het c ya 3-1 302 
ecl as 
58 E 5 ^ 100.006 100.0 
| gate; "Y 5 
ysis of (A. W. Biyth, Foods, 1909, 4107. aa 


a 
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T FU 
Wheat or Godhim, Gaihzg 
ater 
M (albu 
TRITICUM SATIVUM, Law, — y. 


; sie e 
The different varieties of wheat are Mirch 

sativum, T. vulare, T. hybernum and others, p pu 

mean composition of wheat according oy 


is as follows : | 


Water as : + 13.56 per aa 
Nitrogenous substances +. 12.42 ji 
ate 38 ac 50. 979 
Sugar .. en Gc oe ITA naci 
Gum and dextrin .. EA) Mi 
Statch o0 T. 56 GASON | 
Fibte .. Lt es 5o BoB T 
MAN “So xe vs IR 
Ip s rod ( 
Some of the Russian wheat contain nitrogt 
substances even to an extent of 21. $6 pet cent 
ash of entire wheat has the following compost 
l 
Potash 30 - 
Soda 2 , | 
Lime 3 Others include traces of fee 
Magnesia 12 silica, chlorine and supt 
Phosphoricacid 48 * 
thers 5 | 
ff 
Accotding to Peligot, the compo p. 
flout is as follows : EE, 
Water gd T: TAS 
Fat ^. \ ure 
Water insoluble nitrogenous : 
matter po 
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4 ater soluble nitrogenous 


(albumen) matter .. us 1.8 
Juble non-nitrogenous mat- 
ter - dextrin .. : oo i 
ate Thatch .. T od «2759; 
others p Go ac : 
ng E 
(A. W. Blyth, Foods, 146). 


Other minor cereals 


i. URD—Phaseolus Radiatus. 


ynacular names—Mash (Sans), Urd or Urid (Hindi), 
Mashkalai (Beng.), Udid (Bom.), Patchaypyre (Mad.). 


per ces 


The analysis as given by A. H. Chutch in his 


rod Grains of India (1886, p. 151) is as follows : 
a nitroge 


^ 


In roo parts with husk 


per cent, 
mpost Water .. 2 a OF 
son Albuminoids  ,. 39082277. 
, Starch .. o6 oc 55: 8 
d Oil S do ge oA 
s of ferne Fibre  .. PE os » 8 
d sulphit- o Ash ES = eee: 
s (Also J. Amer. Chem. Soc. 1097 509). 
tion d j 2. MUNG—Phaseolus Mungo. 2 
ernacular nanes—Mudga (Sans.), Mung (Hindi, Beng., Mar.), 
| Puchapayaru (Mad.).^ E 
B a 
| 


The following are the figures of analysis accord- 


a 
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Ya "FUA m 
ing to Church (/bid.) for green as well as jt, Ree 
seeds : Bi co 
In 100 parts with husk | (Al: 
Green Yellow l Ly 
Water .. 55 Sie 1.4 | 
Albuminoids.. 22.2 25.8 | 
ce eae na 
Fibre .. 20-548 4.2 ju 
Ash .. DOR EAE 3.8 Tal ( 
(Also see Compt. rend. 1930, 934, and Arch. Pharm. On 
67). ‘perf 
3. CHANA—Cicer Arietinum. (The Chihing 
Pea). £ binti 
id c 
Vernacular names—Chanà (Hindi), Chhola (Beng), K erin 
(Madras). 85); 


Church has given the following figutes for af Se: 
lysis (p. 128) of the pea with husk and with. Jay 


husk : hag 
Without husk Witt: hust jar * 
1 
Whee oa oo) mog jose CIG s rah 
Albuminoids.. 21.7 Du 
SESTA CN 50 JOO e 
w Oi... RC RAS 4 
Fibre .. Bo Ma 2 T: 
Ash .. AA à 


: i ; ver acids Ë 
Oxalic, acetic, malic and somerothet 4^ — 
e CC-0. Gurukul Kangri Collection, Haridwar 
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S yelo been reported to be present in it. xoo g, 
ids contain o.009 mg. arsenic also. 
| (Also see Compt. rend. 1912, 895 ; Pharm. Ind. 
| 2 


| 
| Til : Sesamum Indieum-DC. 
macular nanes—Til (Hindi, Beng.) ; Ellu (Tamil) ; Nuvvu- 
| lu (Tel.) ; Karellu (Mal); Yellu (Can.) ; Mothetil (Mar.) ; 
| Tal (Guj.). 
lar. x} On certain festivals in a Hindu family, six acts 
‘performed with til seeds: these are slodvarti 
"he chthing in water containing the seeds), Zilsnayi 
binting the body with pounded seeds); tilhomi 
jy Ka jking burnt offerings of the seeds); silprada 
h Pering the seeds to the dead) ; *#bhy (eating the 
Bs) ; and “api (throwing out the seeds). 
S fot a Sesamum is considered fattening, emollient, 
d with. laxative. In decoction, it is said to be em- 
bagogue ; the same preparation sweetened with 
ith: husk at is prescribed in cough; a compound decoc- 
a ‘with linseed is used as aphrodisiac; 4 plaster 
de of the ground seeds is applied to the burns, — 
* lds^etc.; a lotion made from the leaves is used * 
hair wash, and is, supposed to promote the 
pu of theshait and make it black; a decoction 
ie root is said to have the same properties. 


per 


acids h 


r 


CC;0. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
74 AGNIHOTRA . 4 
Chemical composition : 


The following table shows the relative pid 1 
tion of the brown or Levantine and yellovi gou 


Jndian seeds : 'cids 
Levantine nahicl 
: cids. 
Ol .. am sor soa 9 50.84" 
Organic matter 5o. £905) 3M S 
Ashe on aroma 18 2. 6.85 Fas 
Water oc ao FoG 7:06 | 


the albuminoids being equal to 21.42 and ipea 
per cent respectively in the two varieties. neo 

In the first pressing, about 36 per cenpaly: 
is obtained while in the second about 11 per I 
The oil-cake has the following composition: on c 


uj : 1 the 

bm oc Ws oS .25 

Fat 5o : ag IE to 

Non-nitrogenous matter 40.90 3 mu 

Albuminoids containing ^ bot 
E 2152 Ni 

Ash : .. 10.40 (Banat) i va 


ae er c 
The oil is a mixtute of olein, steatio and of 


compounds of glycerin with acids of M a 
series. A specimen of sesame oil en onm 
tained 76.0 per cent of olein, m anu 
must be supposed to be present in the fo 

olein. In commercial oils, the amount : m 
is certainly not constant. be E 


^ 
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| 


. Inthe solid part of the oil, was found stearic 
ve comcid mixed with one or more of the allied homo- 
ellos gous acids as palmitic and myristic. ‘The isolated 

'tids melted at 52.5 to 53°, 62° to 63° and 69.2°C 

nde hich correspond to myristic, palmitic and stearic 
cids. 
50.84" : S 
35.4, Sesame oil contains an extremely small quantity 
6.85 fa substance, perhaps, resinoid, which has not yet 
” cen isolated. It may be obtained in solution by 
and 22peatedly shaking five volumes of the oil with 
ties. ne of glacial acetic acid. This substance has been 
xt cethalysed by Tocher. 
y per: Kirtikar and Basu give the following descrip- 
ition: on of the sesame oil : Regarding the amount of oil 

1 the seed, Leather found that the variation is from 

8 to 52 per cent, though some specimens contained 

j much as 56 per cent and some as little as 45 pet 

zat. These differences appear to be independent 
X) f variety, province or climate. From 42 to 48 
in and der cent oil may be obtained by expression. The 
f the Feds also contain about 3 per cent of the nitrogen 
mined Pd the cake is excellent cattle food. If made 
„mucli #0m unsaund seed, the cake may be used as a 
form manure. ? : 
nt of : Sesame»oil has been fréquently examined by 

emists and the following average constants are 
pe 5 5 3 


E A 
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| FU 
quoted : sp. gravity at 15° 0.923 to 0.926; gi 
fying point —5?; saponification value 1 
194.6; iodine value 103 to 115, Reichert K 
value 1.2; Mauméne test 63° to 5? ; butyto-teftmpenacu/ 
meter at 25°, 68.0; insoluble fatty acids andy (Hi: 
saponifiable, 95.7; melting point 25° to 30°: ney. chil 
lisation value 196 to 201 ; mean molecular we In 
286. aves 
Sesame oil contains, according to Farnsttte pu: 
12.1 to 14.1 pet cent of solid acids, and accotdiot st 
to Lane 78.1 per cent of liquid fatty acids. Thawsc 
consist of oleic and linoleic acids. Sesame ole N. 
dextro-rotatory, a property which may be used asced : 
additional means of identifying the oil. The Indpott 
oil has a lower rotation than the African. Tent it 
amount of unsaponifiable matter in sesame oil vd b 
from 0.95 to 1.32 per cent and contains P TN 
sesamin and a so-called red oil. The phytost E. 
tectystallised from alcohol melts at 139°. M ve 
Tocher extracted from the oil, by means of TD 
acetic acid, a recrystallised substance sesamin. “ uh 
melts at 118? and assumes a green and then ON m 
ted colour with nitro-sulphuric acid. - m x 


a 


" 


` c 
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187,6, 
«d Kapur Kachri : Hedychium Spicatum, Ham. 


E—OporiFERous HERBS 


tefrieermacular names—Kaptr  Kachri, Kachir-kach; Kachri 
| andy (Hindi); Kāpūr Kachari (Mar, Guj.); Shimai-kich- 
? i nevi chilik-Kishangu (Tam.). 3 
at wii In Himalayas, it is known as Sheduti, and the 
aves are made into mats which are used for sleep- 
fnstte purposes by the hill people. The aromatic 
accordiot stocks ate used as perfume along with Henna 
s. Thawsonia abba) in preparing the cloth known in 
me ole N. W. Provinces as Malagiri (Watt). The 
ased asced and, dried root is an article of considerable 
he Indportance in Indian trade as it is a principal ingre- 
an, ‘Tent in the three kinds of Abir or scented powder 
oil vu@d by Hindus in worship and as a perfume. 
ytoste Two kinds of Kapur Kachri are found in 
nytosteltket, viz., Chinese and Indian. Indian Kapur 
In 1ichri occurs slices, mostly circular with sections 
of ghésloping ditections. Slices are white and starchy, 
in, f^ when fresh, they exhibit a faint line dividing 
en big Cortical from the central portion, the edges of 
th slice are covered by a rough reddish brown 
tk matked with numerous scats and circular 
gs ; here and there, the rootlets remain attached ; 
odour is like that of orris root, but more power- 


a » 


> 


^ 
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ful and strongly camphoraceous, the taste pungwly x 
bitter and aromatic. The Chinese variety is a} obtz 
larger than the Indian, whiter and less pungey liqu 
the bark is smoother and of a lighter colour, ‘toleu 

The dried tubers have been examined by Jons i 
Thresh (Pharm. Journ. (3) xv, 361). The apprey w 


mate results ate given below: nd tc 
Soluble in petroleum ether— petrol 

f \zene 

Ethyl methylpara coumarate .. 3 a or 
Fixed oil and odorous body .. 2.9 " v 
Soluble in alcohol— m 
was 


{ 


Indefinite substance precipitated »tide 
by tannin, acid resin etc. .. 27 | req 


Soluble in water— E. 
nula 

Glucoside or saccharine matter.. 1.0 Th 
Mucilage - toute 2.8. : = 
Albuminoids and organic acide 71:9 | E 
Statch EOS icipk 
Moisture i yA 20 IM í 'ethyl 
Ash ss T je Ho loubt 

Mu Ccllulosevetc., 9. 2 oo M cis 
100.0 re 


a 


; d © ob 
The odorous principle was extn iher 
petroleum ether and then allowed to. C) 
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puny whence an abundant crop of large crystals 
'isalis obtained, together with a pale yellowish brown 
Pung liquid. These crystals after washing with cold 
ut, 'roleum were submitted to a series of recrystalli- 
1 by J. ons in order to remove traces of odorous matter. 
 apppy were finally obtained quite colourless and 
nd to possess the following properties : soluble 
petroleum ether, ether, alcohol, chloroform, and 
B insoluble in dilute solutions of potash, 
s or ammonia. Sulphuric acid dissolved it in 
1-9) 3 without production of colour, but if heated the 
ition became purple red. The alcoholic solu- 
| was neutral in reaction ; not coloured by ferric 
ride ot ptecipitated by baste lead acetate. It did 
reduce silver salts. The melting point was 
hd to be 120°—121°F. (49°C). The empirical 
nula C, H,,O0,. 2 
The unctystallisable portion of the petroleum 
it residue was found to consist of the odorous 
iciple, a fixed oil and a very considerable portion 
‘ethyl methyl para-coumarate, the latter being 
loubtedly prevented from crystallising by the 
iente of the former. Upon saponification of the 
ture with alcoholic potash two crystalline acids 
ji Obtained the methyl pata coumaric and 
en her apparently a fatty, acid. This latter was 


9 
^ 
^ 


t2 
— 


LO n 


A qm N SN 
r9 CN ave NO. co O 
EI 
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Ge © 


cco. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
80 AGNIHOTRA 


totally insoluble in boiling water but ctystalig ur 
from alcohol. The quantity obtained dilebir 
enable the author to identify it with certainty itis] 
minute quantity of the oily liquid above mente 
dropped upon the clothes rendered them dis 
odarous for a considerable length of time, Dun 
exposed, caused a large room to be petvadedidily 
an odour resembling that of hyacinths. —Dypo, 


1893, ili, 417-420). OK 
m t 

Gugal : Boswellia Serrata, Roxb. vice 

Vernacular names—Salai, Gugel (Hindi) ; Gugar (Guj)) jwe. 
oa 


Probably the true Sanskrit name fof it is Sip. s 
from which the Hindi word Salai has been deti; 
The exudation from the tree is called the Seti 
drava or Sihla and Guggula. Dr. Hamilton be 
cribes it as of the consistence of turpentine Vsely 
flows from the tree; in the dty state, er ega 
Sukha-biroza. Sanskrit writers describe Cldily 
as moist, viscid, fragrant and of a golden Cid: is 
when freshly exuded. It is said to be m e 
zpetient, alterative and a purifier of the logy As 

The fresh exudation has the colout and 
tence of Canada Balsam ; it hardens very = 
retaining its golden colour and transparen Í : 


ena 


m 
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ctystaliour is that of olibanum but fainter and more 
ned didebinthinate ; cold water converts it into a soft 
Cettaintyitish pulp which when rubbed in a mortar, forms 
ve menjemulsion. Spirit also makes it white and opaque 
them li dissolving the resin. In short, it resembles 
f time banum but does not harden like it. It burns 
etvadedidily and diffuses an agreeable odour. (Dymock, 
.—(Dygo, 1, 302). 
| Kirtikar and Basu give the following extract 
m the Annual Report of the Board of Scientific 
xp. vice for India, 1914-1915 (pp. 128-129): “The 
(Guj j) walia serrata (salai) gum resin enquiry is now 
toaching a definite conclusion. During the 
f itis Sep, samples of the oil and resin, products of steam 
been dilation were forwarded for valuation to the 
| the Serial Institute, London. The report on these 
familton been received and is to the effect that the oil 
ntine Wely resembles American turpentine oil except 
Vs fegatds-eesell.and is of excellent quality and will 
ibe Gibily command a matket, the resin on the other 
olden dd. i is of a poor quality, the defects being low 
je demlonification value and bad odour.” 
e blood Another substance known as Guggul is Bals- 
ir and Sod ‘on mukul, which is an oleo-gum resin. It is 
very 3 used assan adulterant in Balsamodendron 
arenes: t tha with which it resembles very closely. 


x 
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FUN 
Myrrha contains 30 to 6o per cent gum, at 

per cent of resin, 2.5 to 10 per cent of an y P? 
oil and some bitter substances. ‘The essential 
contains cumic aldehyde, phenols like eugenol! in. 
meta-cresol, pinene, dipentene and limon 

Balsamodendron mukul probably also possess! < 
same composition, differing only in some d 


details. (Finnemore, The Essential Oils, 1920), $ 


Nagar-Motha : Cyperus Scariosus, R. Br. low 


[ 
x 


Vernacular names—Nagar-motha (Hind., Guj.) ; Nigel ; » 
(Beng.) Lavala, Nagarmotha (Mar.), Muttah-kā-ch (1 A 
Kola-tunga-muste (Tel.), Konnari (Can.), Nasa 
(Sans.). E. 

ou: 
This plant produces the aromatic E 3 

have long been in use in Hindu medicine. p, 

perfumery under the Sanskrit name of Ning 

mustaka ; they are considered to 3 

medicinal properties as those of Ceram. T ver 

Concan, Nagar Motha, Solanum indicum, T gre 

pora cordifolia, ginger and emblic yo a 

each 2 tolas, ate powdeted and divided his j | 

and one part taken daily in decoction. with B 

honey and long pepper as a febrifuBe 

preparations are mentioned in Vanaushidhi 
Ihe outermost layer of the-cortical p? 


^ 
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D, 27 !'inposed of large bundles of reddish brown stony 


an essc] i 
Si. sepatated from one another by interspaces; 


essential ^. ; 
Senn itare from 6 to 8 rows of vety thick walled 


a f. . - 
pi ty cells; next a tissue of thick walled cells, 


limon of the full of large starch granules, but some 


OSS taining essential oil and probably resinous 


E d rer. The central portion of the tuber is separa- 


5 19:6 from the cortical by a single row of small 


R. By, low stone cells ; it is composed of thick walled 


Is full of starch like those in the cortical portion, 
| Nagel differs from it inasmuch as many of the cells 
attin red colouring matter. Large vascular 
^ hdles abound in the root, some of them are 


founded by a layer of stony cells.—(Dymock, 


aben iii, 554-55). 


edicine: Roots are used medicinally as a diaphoretic and 
E ingent. Stimulant znd diuretic properties ate 
E k attributed to them. They are further described 
ZA P vermifuge. In native practice, they ate held 
cum; “igteat esteem as a cute for disorders of the 
sb mach and irritation of the bowels. 

E (Kirtikar and Basu, p. 1356). 


. a 
LJ 
Q ` 
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Balchhar : Nardostachys Jatamansi, DC 


> ad f 
(N. O. Valerianez) 3 P 


Vernacular names—Chhar, Balchhar, Jataminsi, Bijjjtes - 
(Hindi), Jatamansi (Beng., Mar), Jatimishi (at i 
Jatamamshi (Tel), Jatamanshi (Can.), Bhutkesh (iym 
riya). En 

This plant, in Sanskrit, Jatamansi, aey | 

Bhutkeshi, Pisità, Tapasvini and Mishi has fromtisp: 
remote period been in use among Hindus ithe 
perfume and medicine. It is mentioned by get 
ruta in a prescription for epilepsi, and is preset 
by Hindu physicians as a nervine tonic and cum 
tive, and aromatic adjunct in the preparation 

medicinal oils and ghritas (butters). In the N T 

i antas, it is described as cold and a semedj ut 

| leprosy, morbid heat and erysipelas. : L 
Arabic and Persian physicians dS a E 

i mànsi under the name of «Sumbul-i Hind?" a 

? Spike." 'The author of Maths Am i 

cribés Jataminsi as deobstruent and "d ik 

` diuretic and emmenagogue, and recomme "m 

various disorders of the digestive and o t 

organs, and as nervine tonic in hypo etl 
Ainslié states that the Vytians 'F E ji 
prepare a fragrant and cooling» 


O A 
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E. lad from this drug and also prescribe it internally 
a putifier of the blood. Sir W. O. Shaughnessy 
isi, Bijites as the result of his experience with Jatamansi 
mishi (lat it is a perfect representative of valerian. 
hutkesh (iymock 1891, ii, 255). 
| The roots ate aromatic, and bitter in taste. 
ins, Maey ate supposed to possess tonic stimulant and 
as ftomtispasmodic properties and are often employed 
Hindus «the treatment of epilepsy, hysteria, and convulsive 
ed by sections (Watt). Jatamansi is also used in the 
is preselpitation of heart.* (Thomson in Watts Dic- 
and cma7))- = 
reparation (Kirtikar and Basu, p. 665). 
In the N The drug consists of a short portion of rhizome 
semedy ut as thick as the little finger, of a dark grey 
our, surmounted by a bundle of reddish brown 
lescribe Fes, the whole forming an object not unlike the 
pd? d of a-sable or martin. The odout of the drug 
Adwije heavy- and peculiar, like a mixture of Valerian 
d sin . Patchouli, the taste bitter and aromatic. 
amends 1 Kemp (1884) obtained three fluid ounces of ye 
d sespittttem 56 Ibs. of Jatamansi and found it to havé a 
| enar rotation of —19.5 in roo mm. the 


a. A. o 
Lowe! cific gravity at 82°F. was 0.9748. One hundred 
H 


1 
js E 
ment fo Also see Chopra, 586. e 


` ` 
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pounds of the root submitted to distillation wrhard 
water by Messrs Kemp and Co. (1890) yielded e 

ounces of a pale yellow oil of valerian like og 

and a faintly acid distillate. A fine violet or bh $ 

colour is produced as with oil of valerian, by mira 
a drop or two of the oil with about 20 drops B 
; : å ... | PASU 

carbon disulphide and a drop of strong nitric a 
With sulphuric acid, the oil gives a reddish br Th 
coloration. On boiling, the oil acquires a dite t 
hue and greenish fluorescence. (J. G. Prebble), C025 
The most important constituent of wakes 
root is its volatile oil. Free valerianic acid phot 
not exist in the fresh root, but is generated from 
volatile oil on exposure. Bruylants (1878) stu 
the oil. The hydrocarbon, Coho was m 
borneene by Gerhardt (1841) and valerene ce 
Pierlot (1859). The valerol of the latter dif = 
from Gethardt’s valetol, CgHjO, which he belie™S 
to become oxidised in contact witlvair to valen 


acid, carbonic acid being given off at the * 


mk 


m tl 


à sc 
time. Bruylants explains the generation of val 3 
nic acid in old oil of velerian from the decom an 


tion of Cio Hy (C,HOs;) which is the va? 
ethet of borneol; besides this one, it contains 
corresponding ethers of formic and acetic i | 
alcohol borneol C,,H,4O and its ether Gol 


^ 
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4 


ation yrhardt assumed the production of borneol from 
Viele’ hydration of borneene.* (Dymock). 
E a . Nar-Kachura : Curcuma Casia, Roxb. 
by girar names—Nat-kachiira, Kali Haldi (Hind. and Guj), 
| kali halad (Mar.), Kali halad, Nilkanth (Beng.), Māna- 
7 d * pasupa (Tel.). 
ae The plant is a native of Bengal and is cultivated 
sa no to supply the Indian matket. Nar-kachüra 
bble). considered to have nearly the same properties 
ya waachia it is chiefly used as B omae The 
‘acid thor of the Makhzan describes it as a kind of 
dfo mbād. 
78) a The minute structure of this tuber hardly differs 
as aim that of the zedoary. The starch contained in 
cells of the parenchyme has been altered by 
et diget and appears as a finely granular mass WA 
he beli ing the cell. ‘The resin cells are about as E 
vile? 28 in the zedoary, but the contents are T 
- the sky orange colour. The vascular system pur A 
af yali “SCalatiform and spiral vessels. As to 2 


; : entral 
it consists of small neatly globular c x 
ous lateral £ni- 


t is of a dark 


Jecomp > : 
yale, from which spring nume 


imes about the size, of ginger. T 


F Oct. 
`*Also see Pharm. Ind. II, 2373 Schim. Ber., 99» 4 
1926, 75. = 

9 * G 2 


» ^ 
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grey colour externally and marked With cj 


tings. Internally, it is very hard and horn = 
greyish black colour but when cut in a a 
of a gteyish orange. The odour and ttl, 3 
camphoraceous. f 3 e 
The chemical analysis of this curcuma BIN cbic 
following results : Ee 
Essential oil, resin etc... — ., 445 O94 
Resins, sugar etc. .. ^ o pamm: 
Gum, organic acids js 56 10.1ch j 
Starch = ES oo iom 
Crude fibre = c c 2 NM 
Ash EE 0 
Moisture 5e 5 e 9g 
Albuminoids — .. a zag ^s 
— Res 
100.00 Gu 
= Sta 
(Dymock, 1893, iii, 4e3. Also, Kistikar on 
Basu, pp. 1248 ; Chopra 280). | As] 
7 {Mo 


Curcuma Zedoria, Roxb. 


It has been said that curcuma cæsia is st 
to. curcuma zedoria, which is known 25 2 ^ 
(Sanskrit) and Kachüra (Hindi and Bengh) - 

fresh toot is considered to be cooling P 


and purifies blood; checks leuCot 
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mr stimulant and  carminative proper- 
thin, Zedoary contains according to Bucholz (Repert. 
d tate. xx., 376) volatile oil, a bitter soft resin, a 
i, extractive matter, gum, starch etc. The oil 
ma gamrbid, yellowish, white and viscid, has a cam- 
raceous taste and smell, and consists of two 
44p 98€ lighter and the other heavier than water. 
Mnmsdorft obtained from the root, a substance 
10.16ch he called zedorin, but did not further 
18.7$ribe it. On approximate analysis, the follow- 
*)-* results were obtained : 


2 . 
a / Essential oil, resin, curcumin .. — 3.79 
d - 
—— Resins, sugar o Su .. 0.90 
100.00 Gum and organic acids .. TA 
m a 217/420 
irtikar ‘Starch Aa 7 
i Crude fibre E e so. 958P 
| Ash oe . e$ 
| Moisture Ae x: oss 3959) 
[ +. i) Albuminoids, arabins ctc. .. 35-60 . 
a 19 sii > 
s Kate | 100.00 ° 
D : 
n | Also Chopra, 481 ; 


ind du(Dymock, 1895, iii? 402-5- 
4 Jr. Sci., 1909, 132 ; Schim. Ber. 1911, Aptil, 


A E 
LJ - ^ 
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Vernacular names—Kulinjana, Dumparastma (Sans); 
jan (Hindi) ; Kulinjan (Beng.) ; Kosht-kulinjan ! 
Pera-rattai (Tam.); Pedda-dumpa-rash-trakam (| 
Khustavedurue-kalan (Pers.). 


This perennial plant of this country m 
reputation in the indigenous system of me b. | 
and is especially favoured in the South : 
has become a household medicine for bro 
catarth. The rhizomes are useful in rheum S 
and catarrhal affections. ‘The tubers and seedwwar. 
said to possess carminative properties and ar ala @ 
as a fragrant adjunct to complex pisci mis 
Its tincture when injected intravenously prodi too 
sharp fall in blood pressure. It has got 4 VGr dri 
oil as an important constituent, and there by 
suggestions have been made to use it as 4 y m 
tive. The drug has a slight irritant action 0 M 
mucous membrane of the stomach and this m3 ah 

_ used in producing a reflex increase in the brof gin 

* secretion. Yajolu found that administration |. I 
paste of A. galanga in honey lessened the p^! B 
of coügh in children suffering from who? = 
cough. ? FE um 

The constituents of Galang? root 2A 

“i x CC-0. Gurukul Kangri Collection, im De : 
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"ed by Jahus (Kirtikar and Basu). He found 

ie different compounds, (i) camphoride, (i) 
$J5 (nti and (iii) alpinin, but the results have not 
a been confirmed. From the green rhizomes, a 
Y | ellow oil with a pleasant odour can be obtained 

Nistllation. This oil contains 48 per. cent 
tty h yl cinnamate, and 20 to 30 per cent cineol, 


med hor, and probably d-pinene. 
South 


(Chopra, p. 277): 
i Sugandhabala : Pavonia Odorata, Willd. 
] seedacular names—Sugandhabala (Hindi), Bala (Beng,), an 
d arri (Mar.), Peramutiver (Tam.), Balarakkasi-gida ( 2 b 
esctif} This plant is called Bala and Hrivera in Em 
prodi root is used in Hindu medicine to prepare | 
t a VGr drink known as Shadanga Paniya, which 2 
thetle by boiling one drachm each of the E 
-acatiindropogon muricatus, and Cyperus i 
don overtenuis, Red Sandalwood, the herb o E 
his mjia herbacea, the roots of Pavonia oe E 
e brof ginger in two seers of water down oe 
ation i Tt is considered to be cooling and YA po 
; paros} Roots are seven to cight inches long, 
| whoo) twisted, not more.than 1 /4 inch in 
€ thickest part ; giving off nu 
; have having a delicate musky odout. 
9 
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brown, nearly smooth; and wood is hal” 
yellowish in colour. The plant hasa musly QV 
of the roots; it is herbaceous, erect, and oft c 
with sticky hairs. Flowers are pink, osc 
obovoid, size of a small pea, seeds brown, to 
and not musky.—(Dymock, 1890, i, 224), °°" 
The root is fragrant and aromatic and pos E 
cooling and stomachic properties; it is use 
fever, inflammation and hemorrhage from int 
organs. (U. C. Dutt). According to Taj The 
root is prescribed as an astringent and to > 
cases of dysentery. The therapeutic propert "^ 
the toot are probably due to the carminztive p 
of the odorous matter it contains, togethe:,, m 
the mucilaginous character commonly mee 


in members of N. O. Malvacez. bar 
(Kirtikar and Basu, p. 179 also see Chopra, past ist à 
‘Mas 
llayachi : Elettaria Cardamowum, Maton sl 
Vernacular names—Chhoti-ilayachi, or ilayachi i) > 
Gujrati Elaich (Beng.), Elchi (Guj-), Ya g 
Ella-kai (Tam.), Yalakki (Can.), Ellatari M) The 
Vittula (Tel). 5 
i unc: 
In Sanskrit, it is knownas Ela, of m E 
"There are two varieties of cardamom » An : 
(the Elettaria) and the greater one (Cs 
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| ; 
is hay”) ; In Nighantas, the synonyms are Truti, 
»ta-varni “grey,” Kurangi and Dravidi. Thé 
ter or Nepal Cardamom is called Sthūlailā and 
x. 3 
iscribed as separately. Both kinds are consi- 
bes 1 to be digestive, pungent, light and hot, and 
24) commended in phlegmatic affections, such as 
"th, asthma, piles and diseases of the bladder 
and pos? 


is sei dneys, Ibna Sina describes these two kinds 


NT the names «ë (Kakulah). 
7 j rhe seeds are of a rich brown colour, about 
op ines long, transversely rugose, with a depressed 
stop n and deeply channel raphé. The capsule is 
: dst tasteless. ‘The seeds have a pungent, cam- 
'aceous, agreeable flavour, and leave a sensation 
jld upon the tongue when chewed. 
The several varieties of cardamom ate found in 
market, the Mysore wariety : pale creamy and 
ra, page ist ; the Malabar variety : smaller and plumper ; 
Maton. ‘Mangalore yariety : globular, large and with 


(Bis) P skin and the wild Ceylon variety. 

reldoda Wical composition : - : 

(Mal) Phe parenchyma of the albumen and embryo 
aded with fatty oil and essential oil, the former 

Jpakü]C ine in the seed to the extent of about ro Pet 

hele, The essential oil which amounts to an 

he A” Z ° Es s 


xgethe: 
ly met 


D 
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average of 4.6 per cent has the odour and figeeds ` 
of the seeds. It consists chiefly of a liquid hi, ate h 
the formula C,)H.03. According to Flicjarine 
the raw oil is dextro-rotatory and deposits abhorac 
time a camphor which he considets to be 5 
with common camphor as it agrees with 
substance in optical properties and crystalline 
The water which comes over when catdamomecnlar m 
distilled contains acetic acid. The ash of d Guj. 
which according to Warnecke, amounts to Kanie 
per cent in common with that of several Clove 
plants of the same order, is remarkably tichina | 
manganese.—(Dymock 1895, iii, 428-437). rit v 
The seeds yield 2.14 per cent of oil solvand 1 
70 pet cent alcohol, has a specific proi od A | 
at 15°, a totatory power at 19° of ee 152 
saponification number 132. The oil coe of 
cineol, a solid terpineol of rotatoty pow E 3 
+83°31’ at 21° and considerable quantit* al 
alkylic acetates (J. Chem. Soc. 1899; A, an 
—Kirtikar and Basu, page 1261. 
The greater cardamom whi Mom 
in the hilly portions and Himalayas dii ; 
cineole from the oil. It iseused along x 
stimulants sometimes as a tinctute and so 


c 
brown 
as powder. It possesses 2 dark 
A CC-0. Gurukul Kangri Collection, Haridwar : 
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nd flseeds which are arranged as in the true carda- 
tid hi, are held together in each cell by a dark viscid 
Flücharine pulp. Their taste is aromatic and 


sits whoraceous.” (Finnemore, The Essential Oils, 


€ idej). 

in Laung : Caryophyllus Aromaticns, Linn. 

line f 

amomwtllar names—Laung (Hindi), Lavanga (Sans., Mar., Can. 
Š Guj.), Long (Beng.), Lavangalu, Lavanga-pu (Tel), 


catda 
Cirambu, Kavangap-pu (Tam.). 


ts t0 
vetal (Cloves ot Lavanga appeat to have been known 
ly tithina as early as B. C. 266. It is regarded by 
7). rit writers as light cooling, stomachic, a 
| solvand useful in thirst, vomiting, flatulence, co ; 
ty ofi A paste of cloves applied to forehead ae 
4°52’ visa remedy for colds. A clove ge" E 
l coe of a lamp and beld in the mon - A 
powülar remedy for sorethroat. Arabian = 
jantitidnfal and Greek xagvopvhhov (Caryophy. D A 
A, lammadan writers describe cloves as hot a 
and consider them to be M n 
foundllic, whether taken internally OT pe 
alo Aly; they also recommend them for S 


d on 
ing gums and perfuming the breath ao 


So see Chopra, pp- 136, 137° 


9 ^ a 
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account of their pectoral, cardiacal, toni, 
digestive qualities. In modern medicine, do 
used as carminative and stimulant, to reliey’3> Y 
tation of throat accompanied by racking cogg 092 
to deaden the pain of toothache. The oil di d of 
from flower buds is used in perfumery and if SP! 
manufacture of ‘vanillin.’ tes 

The dried clove is about two-thirds of an WI 
long and consists of the calyx tube which di oa 
above into four pointed spreading sepals, Es 
mounted by a globular bud, consisting oret 
petals and enclosing a number of stamens. 

Chemical composition: Oleum Caryophyl 
oil of cloves which is the most important ¢ 
tuent of cloves is obtainable to the extent A 
20 per cent. But a greater quantity of it ma 
be extracted. ‘The oil is a colourless ot YE, 
liquid with a powerful odout and taste of | 
specific gravity 1.046 to 1.058. Itisa mixta | 
terpene and an oxygenated oil called x 
CyH4sOs, obtainable in variable = ; 
Eugenol has a specific gravity of he 
G*C. and possesses the taste and odout A ix hi 
boiling point is .252?C. and, it is optica l E 
“The oil from clove stalks is slightly, = E. 
that of the genuine clove oil, according t? 


c A, 
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toni ; 
e, cloy C? The former has a sp. gravity 1.060 to 


teliev3 while the genuine oil has 1.067. A light 
g cougtom the cloves which comes over in the first 
wail ied of distillation has the composition CHo, 
y and ‘a specific gravity 0:918 and boils at 254°. Ie 

“tes the plane of polarisation slightly to the 
ls of aq, Whilst eugenol dissolved in alcohol gives blue 
hich qu£ With ferric chloride, this oil gives no colour 
‘it. It is oxidised by bromine to CjHs. 


als, 

m kett and Wright, Journ. Chem. Soc. 29, 1). 

nee | ccording to G. Laube and H. Aldendorf, 
yophy Setcentage composition of cloves is as follows : 
ftant : Water doc cae MoR) 

tent of Nitrogenous matter Son Ja) 

F it ma Volatile oil 50 ... 16.98 

2s | Fat E 500 (999 

ot yen Sugar x 1.32 

te of & Nitrogen free extractive ... 37-72 
ien Cellulose = ... 10.56 

led ev) Ash è ... ev 4.84 
popo (Dymock, 1891, ii, 20-23). . 


out I- According to Erdamann (Journ. f. prakt. Chem. 
of clo (18971 146) in addition to eugenol, oil g 
cally 1995, but not oil of clove stems, contains some 
ferent hgeno], CH,CO. O. C,H. C3Hs- OCH. : T 
r tO Schiound can be freed from eugenol by treating T = 


^ a 
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with dilute alkali in the cold and can be pre 
readily by boiling eugenol with acetic anhyan 
Its melting point is 29°, boiling point T 
density of the supercooled at 15° is 1.0842, | - 

Eugenol also occurs in the oils of gjtitt 
galangal, Japanese staranise, kobuschi, ylangten 
and in various other oils. (Gildemeister) !e t 


Volatile Oils, 1913, 481). ! is 
itt 
Taj and Tamalpatra lo 


1. Dalchini or Taj—Cinnamomum zeyhit? 
Vernacular names—Gudatvak (Sans.), Dalchini, Da 
(Hindi, Beng.), Taj (Bom.), Lavangap-pattai (Taj 
The chief constituent of the oil is d 
aldehyde, though phellandrene, pinene, - 
caryophyllene and eugenol also exist 10 
quantities. A genuine oil from Taj cont 
per cent of the aldehydes. The leaves al 
on distillation a dark coloured oil which | 
matkedly from cinnamon bark oil. This E 
odour resembling that of cloves and E ; 
70 to 8o per cent of eugenol with traces O1 | 
mic aldehyde, pinene, linalol etc. 
2. Tejpatra or Tamalparae 
tamala or Cassia Cinnamon. 
a CC-0. Gurukul Kangri Collection, Haridwar 
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in be pie The outer bark of the plant yields on distilla- 
tic anhyan essential oil of pale yellow colour. Cinna- 
int 28raldchyde is present in the oil to about 80 per 
[.0842, | Although this aldehyde is also the chief 
ls of alfituent of the bark of Taj, there is an enormous 
hi, ylang-Fence in the odour and flavour of the two. 
emeister) Ie tamalpatra or cassia oil, the cinnamic aldehyde 
lis overpowered by the terpenes etc., which 
ut a characteristic unpleasant odour. Accord- 
to Schmidt (Chem. Zeits., 1891, 1376), the 
aitial oil of the leaves is almost pure eugenol, 
\traces of terpenes. The oil from the roots 


ctn Dins besides them much safrol and benzalde- 
-pattal (Ta) ^ 


1m zey! 


oil is cit 

jnene, | Jayaphal: Myristica Fragrans 
jst in 

exit | The Nutmeg or Mace 

"aj conta 


gular names—Jatiphalam (Sans.), Jayaphal (Hindi and 


; als 
ea p Jeiphal (Mas), Jail (Tam), Jajikaya (Tel). 


. This kis difficult to trace out exactly the use of 
| containstBs or mace in the days of antiquity. Besides 
mention in Sanskrit writings, Plautus, Pliny, 
Salen have also referred to this substance 1n 
works. About the year 1180, nutmegs 4% 
erated amongst the spices imported into 


races ofr 


— Cinn 


a 
* 
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Accon, the port of southern Syria. At that time, s 
they were evidently prized for fumigating purposes. 
From that time on, nutmegs were found in all the 
large markets and soon became one of the most 
precious spices. The distilled oils of nutmegs 
and mace were well known to the authors of the 
treatises on distillation of the sixteenth century. ~~ 
" These oils were first examined by Caspar Nec 
t (1749), Conrad M. Valentine (1719), and Bonastfe ~~ 
(1824). (Gildemeister, The Volatile Oils, 123). 
Myristica malabarica or Bombay mace is not 
very much used in medicine but the volatile oil 
derived from it has the application .in various 
| pharmacopeeial preparations like spiritus ammoniæ 
j etc. The oil is also used in aperient pills and other 
preparations to prevent gripping and is given on 
sugar as a stimulant and carminative. The essential 
oil is also prized in soap and perfumery industry. 
The Bombay mace is deficient inthe delicate aroma 
which is the characteristic of Myristica fragrans, 
and therefore, the former is used often as an adul- 
terant to the latter.* (Chopra, 195 or Fingemote, 
The Essential Oils, 1926). 3 


; 5 *See also Proc. Chem. Soc., 1907, 285 ; 2908, 197; Clem yaa 
l Soc., 1908, 1653. J p 
it LJ ” 

[i ia à 5 
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S 
F— OTHER SUBSTANCES 
a Kesar: Crocus Sativus or Saffron 


Vernacular names—Kumkuma or Kashmirajanma (Sans.), 
Kesar, Jafran (Hindi), Jafran (Beng.), Safran, Kesar 
(Bom.), Keshar (Mar., Guj.), Kungumapu (Tam.). 
M^ ^ "Ihesaffron as obtained in the market consists 
ut of dried stigma and tops of styles of the flowers 
of Crocus sativus. The flowers are picked very 
early in the morning when half open. The stigmata 
are then separated and at once transferred to sieves, 
placed on earthen kilns or pots containing a slow 
fire. Gentle heat has to be applied otherwise the 
material gets soft and deteriorated. 

Saffron is generally prized for its colour. Three 
crystalline colouring matters have been isolated 
~Keout of it. : 

a*-Crocetin C,,H.,0, M.P. 272? 0.7 per cent. 
B—Crocetin C,;H,,0; M.P. 205° 0.7 per cent. 

. Y—Crocetin C4,H3,05 M.P. 202° 0.3 per cent. 

Besides these colouring matters, there is a fatty oil - 

to the extent of 15.4 pcr cent, an essential oil 1.37 

per ‘cent and-a bitter substance present in traces. 


Madbu: Honey E 
ne The essential constituent of honey is a mixture 


- "uu ^ 
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^ of dextrose and levulose; it also contains mannite, 

à wax, formic and other organic acids, pollen, not + 

k unfrequently alkaloidal and bitter principles from 

the plants, possibly derived from the pollen, small 
quantities of canesugar, of mineral matter, and 
invariably minute quantities of alcohol. 

Dr. E. Sieben (Z. der Rubenziicker Ind., 1884, KA 

837) has given the following figures as a resultAs* i 
of the analyses of some sixty samples of genuine 


honey : 
Moisture aE <. 10208 
Grape sugar sé Ey. ipii 
Levulose zs .. 9 39.24 
Invert sugar s. 70:539 
p Cane sugar by boiling with 
i acid ya sie eet) 
CE Total sugar o5 e) 75-03 MERI. 
Dry substance oa .. 80.03 
§ Substances other than si sugara m. 5 5022 


In some samples mannite is present to an extent of 
3 per cent. It is a hexatomic alcohol, C,H,,O,. 
Dextrin is present to an extent of 28 per cent. 


$ Draksha: Vitis vinifera . ez 

n Vernacular names—Angir, Dakh (Hindi), Drakh (Guj.), 

1 Draksha (Mar), Diraksha-pazham (Tam.), Draksha- 

[i pandu (Tel), Drakshi-hannu (Can.), Drakhya (Bing), Be 
Ji Raisins, Kishmish, Munakkha (Pers., Ind.). 
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^ According to Pharmacographia, we find that the 
pulp is rich in grape sugar and cream of tartar, each 
of which in old raisins may be found crystallised 
in nodular masses; also contains gum and malic 
acid. The seeds afford 15 to 18 per cent ofa 
bland fixed oil, which is occasionally extracted, 
And which becomes thick at —15°C, and congeals 
PN to a brownish mass of the consistence of butter at 
about —16? to —18?C. On exposure to the air, 
the oil remains smeary for some time but finally 
dries. (Brannt). Fitz has shown that it consists 
of the glycerides of erucic acid, Cy3H4,Oo, stearic 
acid and palmitic acid, the first acid largely predo- 
minating. The crystals of erucic acid melt at 
34°C; by means of fused potash, they may be 
resolved into arachic acid, C)H4gOQ.; and acetic 
NET acid. The seeds further contain 5 to 6 per cent 
of tannic acid, which also exists in the skin of the 

fruit. z 
- According to J. König and C. Kranch, black 
raisins contain : water 23.18 ; albuminous matter, 
2.72, fat 0.66, grape sugar 55. 62, other non-nitro- 
genous matter 14.12, cellulose 1.94, ash 1. 36. 
In the dry substance,» they found nitrogen 0.56 
| and sugar 72.43 percent. Sultana raisins examined 
by E. Mach and K. Portela yielded water 20.4, 


” 
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dextrose 30.2, laevulose 36.4, pectin 1.86, free 7: 


acids 1.76, malic acid 0.38, atgol 3.28, insoluble 
matter 5.0 and ash 2.03 per cent. In the dry 
substance, the total sugar amounted to 83.66 
percent. (König, Nahrungsmittel). E 

The dried fruits, called raisins are used in 
medicine. They are described as demulcent, laxa- 
tive, sweet, cooling, agreeable, and useful in thirst, " 
heat of body, cough, hoarseness and consumption 
(Dutt). Mohammadan writers consider grapes and 
raisins to be attenuant, suppurative, pectoral, and 
the most digestive of fruits, purifying the blood and 


` increasing its quantity and quality. The ashes of the 


wood are recommended as a preventive of stone in 
the bladder, cold swellings of the testes and piles. 
About o.osmg. of arsenic is present per 100 


in 


c.cs. of fresh fruit juice (Arbeit Kaiser]. Gesundheit- € 7 


sant, 1909, 304). The unripe fruits contain a little 
oxalic acid also (Ber. 1876, 982). 


Chironji: Buchanania Latifolia, Roxb. 


Vernacular names—Chironji, Pyar, Piyal (Hindi) Chironji, 
Piyal (Beng.), Charoli, (Guj.), Chara, Charoli Mar.) e 
Moreda, Mouda (Tam.), Chara-pappo, Morala (Tel.), 
Nuskul, Murkalu (Can.), Chirauli (Punj), Mura, Munga, 
Peru (Mal.). 
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Ld 
A Sanskrit name is Piyala; Chara and Tapasa- 
* . priyà The seeds appear to have been in use 
from a remote period in the preparation of sweet- 
meats, and as an ingredient in demulcent cough 
mixtures, generally in combination with dates, al- 
monds, sesamum and cucumber seeds. Similar 
mixtures are also prescribed in debility. Charred 
I slightly over the fire, they form an excellent after- 
dinner dish. 'The oil has been recommended for 
baldness (Dymock). It is believed to cure 
pimples, prickly heat and itch (Kirtikar and Basu). 
The seeds have been examined by Church who 
found in Too parts: water 5.7, albuminoids 27.9, 
mucilage etc. 2.7, oil 58.6, fibre 1.8, ash 3.3. The 
expressed oil of the seeds commences to congeal 
into a white semisolid mass at 18.5°C., at which 
«“temperature, it has a specific gravity 0.9134. It 
wa affosds 95.7 per cent of insoluble fatty acids melting 
at 36°C. The lead soap of the fatty acids was soluble 
to the extent of 38 per cent in ether as lead oleate, 
the fatty acid from the insoluble portion melted 
at 57°, and possessed the characters of a mixture 
of palmitic and stearic acids (Dymock, 1890, i, 394). 
Crossley and le Sveur obtained the following 
constants for the oil: 
] 2 Specific gravity at 100°—o. 8942. 


~ 


^ 
= c CC-0. Gurukul Kangri Collection, Haridwar — ^ 


E ^ 


Wm 


su 


^ 


Digitized by Arya Samaj Foundation Chennai and eGangotri es €. 
106 AGNIHOTRA 


Ne. 


Melting point 320°, acid value 15.4; saponi- 
fication value 193.6, iodine value 57.3, Reichert- 
Meissel value 0.33, refractive index 1.4584; 
insoluble acids and unsaponifiable 95.8 per cent 
(Kirtikar and Basu, p. 379). 


Nariyal: Cocos Nucifera Linn ° 


Vernacular names—Nirikela (Sans.), Narryal (Hindi and 
Beng.), Nariyal (Guj.), Naral, Narali-mad (Mar.), Tenha; 
Tennamaram (Tam.), Nari-kadam, Tenkaya-chettu (Tel.), 
Tengina-gida, Tenginokayi (Can.), Tenga, 'Ten-maram 
(Mal.). 


The Sanskrit name of the cocoanut tree is 
Narikela. It is widely obtained in the East and 


South India, and not only the kernel of the fruit 
or the pulp, its various preparations also have been 


" 


) 


prescribed in Indian medicine. Dutt writes in © 


Materia Medica of the Hindus (p. 247): “The water 
of the untipe fruit is described as a fine flavoured, 
cooling, refrigerant drink, useful in thirst, fever 
and urinary disorders. "The tender pulp of the fruit 
is said to be nourishing, cooling and diuretic. 
The pulp of the ripe fruit is hard and is ufdigese 
tible, but is used medicinally in the preparation 
called Narikela-Khand. The termiteal bud of.the - 
tree is esteemed as a nourishing, strengthening and . 


e . 
e 
e ° 
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‘agreeable vegetable. The root of the tree is used 
~~ as a diuretic and also in uterine diseases. The oil 
is said to promote growth of the hair and to 
prevent it from turning grey...... The ashes of 
the leaves are used in medicine and contain much 
potash. The cleared shell of the nut is burnt in 
fhe fire and when thoroughly ignited covered up 
A in a stone cup, the fluid thus obtained is rubefacient 
and is an effectual domestic remedy for ring- 
worm." 
The following is the chemical composition of 
the fresh cocoanut kernel: 


Water” zaa ... 46.64 per cent. 
Nitrogenous substances... 5.49 
pat. wes a 535,06) 
i Non-nitrogenous extract ... 8.06 
g Lignin owe Baa Bad) 
. Ash oc ONO, 


The kernel when dried yields nitrogen 1.65 and 

nitrogen free extract 67.33 per cent. (König in 

Hamerbacher Landw. Versuchssk, Bd. 13, S. 243). . 

a Palm sugar examined by P. Horsin Deon (1879) 3 

yielded water 1.86, canesugar 87.97, invert sugar 

9.65, other substances 0.50 per cent, and when 
a 89.64 per cent of canesugar. The other 

‘organic substances consisted of 1.71 per cent 


^ 


^ 
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2t reducible sugar, 4.88 gum, and 3.06 mannite and 
fat. (od 


(König, Nabrungs-mittel). 


) The milk of ripe and unripe cocoanuts has been 
analysed by L. L. van Slyke, the composition being 
as follows : 


Unripe Ripe I 
Water at 60° 5: 95.00% 91.23% 
Ash ves EO On OL7 1.06 
Glucose ... 37975 traces 
Cane sugar .. -traces 4.42 
Proteids ... me Oo 153 0.291 
Fat s 300 OGIO) ^ 0.145 
y i Cocoanut oil has a peculiar complex com- 
position. It is chiefly composed of laurin and 


myristin, but contains also six other glycerides “7 

including caproin, caprylin, caprin, palmitin, 

stearin, and olein. The amount of steatin present 

is very small. Lewkowitsch found only 0.99 pet 

: „cent of stearic acid, while Hehner and Mitchell 

none. The volatile acids are chiefly expe and 

caprylic. . . 
Elsdon (Analyst, 1912, $8, 8) has given the 

following figures for the analysis of the cocoaput *. 

oil : 


e. 
e 


e ^ FA 
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KK Acids per cent Acids per cent 
EE — Caproic 2 Myristic 20 i 
Caprylic 9 Palmitic 7 s 
Capric 10 Lauric 45 
-Stearic 5 Oleic 2 
Cocoanut oil has the specific gravity 0.9259 
at 15°C. and the melting point between 20° and 28°, 
A. Whereas the melting point of the fatty acids is 
24-25°. Saponification value of the oil is 246-262 
and the iodine value 8.2-9.5. 


a 
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CHAPTER III 
THE PRODUCTS OF COMBUSTION , 


The analyses of various substances which arẹ 
used as fire oblations have been given in the pie ; 
vious chapter. It will be seen from there that the» 
substances partaking in the process are so varying, 
their chemical nature so different and the conditions 
under which their combustion takes place so un- 
specified, that it is difficult to interpret the process on - 
an exactly scientific basis. An attempt will be made 
here in the least tentative way to see whether it is 
possible to have an idea of the nature of products 
which are given out as a result of their combustion. 

The combustion products appear to depend 
upon the following conditions : 

(a) The nature of substances used and also 
to some extent their proportions. E 

(b), The temperature attained during the 
various stages of combustion at the various places in 
the fire pot. » : 3 

(c£) The limitations of the supply of air. EN 

(d) Interactions amongst the products formed. “~ 


e 
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y m ; 
(e) The changes on account of the environments 
c as the products diffuse in the surroundings, under 
the influence of various agencies, especially light. 


Substances undergoing Combustion 


As has been stated in the first chapter, the 

classical method of division included four groups 

3 of substances used as fire oblations : (i) substances 
ES with fine odour, (ii) substances with healthy consti- 
~~ tuents, (iii) sweet substances and lastly, (iv) the 
medicinal herbs. The idea underlying this classi- 
fication will perhaps not give much satisfaction to 

=a modern chemist., According to the old view, 
the substances are reduced to a finer state under 

the action of fire, and thereby, if inhaled along with 

air, they would be more efficacious than what they 

Sw would have been, if consumed in their gross 
* form. It was further reasoned that for ordinary 
health and pleasure, one requires (1) sweet smelling, 

(ii) sweet tasting, (iii) substantial and (iv) disease 
curing medicinal substances. And therefore, in 
their choice for selection of oblations, the 
ancienss sorted out things of the four classes 
mentioned above. To them, the action of fire 

( meant only the reduction of the gross substances 
Ay, to the finer state and no more. We know that the 


* 


^ ^ 


^ 
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true nature of combustion was unknown to the 

chemists also upto the days of Lavoisier in the — 
b eighteenth century, and so by the mere fact that the 
} ancients did not know the mechanism of combustion, 

the significance of the whole process of Agnihotra 
is not to be ignored. On the analogy, that water 
becomes more energetic steam, whilst the essential 
nature of it remains unchanged, they were led to A 
think that during combustion or the application of 
heat, the essential nature of the substances put into 
the fire remains the same, while the change occurs 
in the form. But any way, by experience, they 
selected out substances to be offered to fire such 
which proved to be beneficial to them. It was 

b a matter of their experience and they were confident 

: of it that the oblations offered to fire, purified air 
and the environments became more cheering andr 
healthy. They were also aware of the fact, only 
as a result of their experience here too, that this 
process saved them from the attack of various in- 

- fectious diseases. So in spite of it, that the old 
people did not follow the mechanism of combus- 
tion to a correct extent, they happily in their own 
arbitrary and experienced way, drew out a list - 
of the substances, which even today would appear" 
commendable. 
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Now, we shall give here a summary of the 
products which are used as offerings to the fire 
from a chemist's point of view: 

i. Wod—Wood is composed principally 
of cellulose and ligno-cellulose in about equal 
quantities, together with gums, resins, a variable 
amount of water and the inorganic matter left as 
ash. Cellulose has the composition (C;H450;), 
and is the principal constituent of the cell mem- 
branes of the young plants. Ligno-cellulose is the 
substance with which the cellulose of young plants 
becomes incrustrated as it grows old and becomes 
woody fibre. Wood contains a pretty high per- 
centage of water even when it has been well dried 
and seasoned; in fact, the minimum is near about 
15 per cent. Wood has only alow calorific value; 


k in spite of it, it is largely used as a household 


fuel.in India as it is easily procured. The following 
figures give an idea of the wood composition : 


Wood, Carbon Hydrogen Nitrogen Oxygen Ash Calories 
Oak 50.16 6.02 0.09 43.36 oJ 4620 


Beeth 49.06 6.11 0.09 44.17 0.57 4774 

Birch 48.88 6.06 0.10 44.67 0.29 4771 

Fir 50.36 592 a OLS 43.39 0.28 5035 
. . Pine 50.31 6.20 0.04 45.08 0.37 5085 

. 
AL (J- Chem. Soc., Vol. XLVI, 477 (1884)) 
8 e. » 
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Uu It will be seen from this table that wood ordinarily ya 
N contains 50 per cent of carbon, 43 per cent oxygen .— 
d 
i 


and 6 per cent hydrogen and o.5 per cent of 
B inorganic ash and nitrogen only in traces. In 
UNE Agnihotra, wood forms the base in combustion 
and is used only to an extent of minimum to keep 
the fire burning. In spite of it, this minimum  . 
amounts to about 70 per cent or more of the total > 
weight. Most of the woods used for the purpose e 
do not contain a high percentage of resins, oleo- 
resins, gum resins or gums, which are the products 
derived from exudations of plants. Aromatic 
woods, as Chandan, Agar, Tagar and pine wood 
contain essential oils also. Palash wood to some 
extent contains an oily ingredient, which is abun- 
| dant in seeds. 

Not only wood, buta greater portion of the?” 
fumigating mixture also contains similar substances 
which form the base for combustion. Cellulose 
and ligno-cellulose in the powder of sandal wood, 
LEN. . Nagarmotha, Balchhar, Kapür-ki-Kachri and ‘other 
i substanaes do not form an insignificant portion. 

^ a. Carbohydrates—Undoubtedly, cellulbse ang 
d | other allied bodies belong to the group of complex | 

an carbohydrates. Simpler bodies of carbohydrates , 
3 are also present in the fire- oblations: They may be 


—— s 
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| classified as follows : 


E Starch—It forms a large bulk of rice and 


preparations from it. The figures for starch con- 
tent arc as follows : 
* Rice 78 per cent Kapür Kachri 52.3 
Barley 71 Nar-kachura y 17-19 
uvialt 67 x 
Lh. Tagar 14 .' 
— Sugars—Canesugar, Cj3Hs3O,, forms about ro 
per cent of the bulk of the oblations. It might be 
added more also and sometimes, in absence of 
other substances it might be used singly. It may 
be added in the crystalline form or even as gurh 
in the unclarified form. Other substances contain- 
ing sugar are: 


, Milk 5 per cent lactose (galactose, glucose) 
$c Wheat 1.44 
~~ Nar-Kachura 1.00 

Cloves Hob 

Tagar 5-6 

Honey 75.0 (laevulose, grape sugar etc.) 


Raisins 55.6 


2:3. Fatty substances—Clarified butter of ghee yn- 
doubtedly forms a very important bulk in the whole 
process. Other vegetable oils are rejected for the 


| i purpose, though the market variety of ghee is very 


often adulterated with such substances. Other subs- 
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tances which contain fatty acids are the following: l 
Rice ss O.§ percent = 
Barley Hes 
Malt ALG 
Wheat ae nom toy $ 
Til Se "ES OSSS : 
Sandal wood 3-6 x 
Agar I.O 
"agat ate 2o56 d 
NIS hrs bo "e WA A 
Cloves 6.2 
Chironji 58 
Cocoanut 36 


Fatty acids of ghee are oleic, palmitic, stearic, 
mytistic and other acids. Cocoanut fats are myris- 
tic, lauric, caprylic, palmitic and stearic acids and 
traces of other acids also. The acids from chironji 


are also of palmitic-stearic type. Other fats masa 


also be similar glycerides of saturated and unsafura- 
ted fatty acids. 


4. Aromatic substances—These substances are 


.mostly responsible for the readily volatile aroma 


which agpeats to be so characteristic of the fumi- 
gating substances. When butter is crackled, "the 
pleasant odout given out is due to the more volatile 


fatty acids, and is distinctly different from the aro D 


maticodour given out by phenolic substances, Only 


oe 
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a few of the aromatic substances have been identi- 
7 fied fully in the fumigating mixture constituents. 

Substances giving aroma may be divided into 
two groups: (i)those belonging to the phenolic 
series. They may be either simple polyhydric 
phenols, or phenolic ethers or in some cases, esters 


DENIM DOEEOLADUSGEIIVOMTYW VUL 


also ; (ii) those belonging to terpene and camphor 
> series, especially, of olefinic groups. The following 
substances generally exist : 
Thymol (or isopropyl-m-cresol) CH. C,H3. 
(OH). CG;H.. 
Carvacrol (or isopropyl-o-cresol) the ortho- 
isomer of thymol. 
Anethol (or p-propenyl anisol), C,H, (OCHj) 
(CH : CH. CH,) and other anisol derivatives. 
Eugenol, C,H, (OH). (OCH,) (CHs. CH: CH3) 
and aceteugenol, and also isoeugenol. 
*Coumarin derivatives, CH, «(O) CH: CH. 
CO>, and coumaric acid esters. 
- Safrol, CH. (<O. CH. O>). (CH. CH: CH3) 
and isosafrol. . 
.Myristicin (4-allyl-6-methoxy-1, 2-methylene- 
dihydroxybenzene) C,,Hy,O3. 
Esters of cinnamic @cid, C,H;CH: CH. COOH, 
. 4 salicylic acid, *"C;H, (OH) COOH; anisic acid 
AA beri acid), C,H, (OCH,;) COOH; 


`“ 


E 
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n and verattic acid (dimethoxybenzoic acid) C4Hg l 

: (OCH,), COOH. P 
x Camphor used nowadays is either the natural 


Bie -or the synthetic one. Camphor and camphor 
ae oil yield substances like pinene, phellandrene, 
cineol, dipentene, terpineol and sesquiterpenes. 
Deodat wood or pine wood contains pinene and 
allied compounds mostly in the oil. Pinene also 4. 
occurs in the oils from galangal, star anise, nutmeg — / 
and in camphor also. The following products ap- 
peat to be directly occurring or indirectly associated 
with substances like sandal wood, Agar, Tagar, 
Deodar, Gügal, Balchhar (Jatamansi), Karchura (C. 
zedotia), greater cardamom and other substances : 
d- Terpineol, CHO, in cardamom and 
others. , 
l-a- Terpineol in wood turpentine and cam- 
q | phot oils. 3 
| | Borneol, C,,H,s0, from Jatamansi. ; 
d Fenchyl alcohol, CjjH,,. OH, from pine.  - 
! m Santalols, C,,H5,O, in sandal wood. : 
i m Col, Cis H0O, in cedar wood. 
Í Citral, (CH,),C : CH. CH. CH». € (CHs). CH. 
| - CHO in sassafras and cinnamon oils. 
f Cineol, C,)H,,0, in Kulanjin, and oa 
cardamom oils. 
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d-pinene, Cj4H,,, in Kulanjan and others. 

In most of the cases, products similar to those 
described above are also found. It is difficult to 
say that they are present in their simple form in the 
volatile portion of the oils. It is very likely that 
the volatile oils are complicated and complex 
“mixtures of a number of constituents, nearing one 


TE another in composition. 


x 
* 


5. Resimafes and tannates—Besides celluloses, 
ligno-celluloses, carbohydrates, fatty substances 
and volatile oils, most of the substances contain 
some percentage of resinous matter also. Gums 
ate also associated to a small extent. From some 
extracts, tannates can also be precipitated. 

6. Nitrogenous matter—This does not form an 


essential constituent of the fire oblations. Un- 


y 


doubtedly, substances, prepared from milk; grains, 
like wheat, malt, barley, sesame and others, and 
odoriferous substances like Nar-Kachura, Jatamansi, 
and others contain a high percentage of nitrogen 
mostly present as Alpes material as is seem 
from the following figures: - 


a 
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Per cent Per cent 
Milk 3-6 Sesame 33 
(oil cake) 

Rice 7 Tagar 13 

Barley 12 Kapür Kachri 2-4 : 
Malt 13 Nar-Kachüra 25 a 
Wheat 13 Karchüra 36 

Raisins 0.5 Cloves 6 
Cocoanut 5.5 Chironji 28 1 


Most of the protein is of the vegetable origin, Jd 


while animal products, besides those from milk, 
are very particularly excluded. Milk contains 
lact-albumins and lact-globulins. Most of the vege- 


table proteins are of globulin class, whilst seeds 


contain leucosins and legumelins, or edestins, and 
nuts contain excelsin type of globulins. Seeds 
specially cereals, contain glutelins and gliadins 
also; e.g., gliadin of wheat, hordein of barley. On 
hydrolysis, they yield glutamic acid and argenine. 
Casein from milk is a phosphoprotein. 

7. Inorganic constituents—These are the consti- 
tuents which perhaps play the least róle in the 
combustion during the fumigation process, and 
are _left-’thind in the form of an ash which ois 
distinctly alkaline in nature. Most of it is thee 
potash ash, contaminated with a small percentage 


Xy 


of soda and lime. Magnesia also forms an important i 
4 


part, whilst traces of iron are also found in some - 
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r 
cases. Acids are mostly phosphate, but also sul- 


phate and sometimes chloride. Silica is present 
to a considerable extent. 


Composition of Fumigants 


. It is difficult to specify any particular propor- 
tion in which different substances are mixed up to 
¿form an ideal for fire-oblations. A suggestive list 
has been kindly drawn up for me by Pandit Vidya- 
nandji of Kashi (Benares) which is given here to 


N give an idea : 
1 seer = 2 lbs. or 970 g. = 16 chhatank. 
Wood 10 Seers—Clarified butter (Melted) 2 Seers 


= Chhatank Chhatank 
wa Jau (Yava, Barley) 4 Guggul — I 
) Til (Sesame) 4 Nagarmotha I 
Rice 4 Balchhar I 
Makhana 4 Narkachüra I 
Kishmish 2 Sugandhabala I 
* Cocoanut 2 Ilayachi 3 
Chhuhara 2 Jayaphal i 
Chironji 2 Lavanga > i 
„Almonds 2 Tumul NEIS 
. Pista^ 3 1 Taj I 
Sandal powder 2 Tejpat I 
Deodar 2° ‘Talis patra Ix 
A Agar E I Kulanjan I 
< a Ta I Sugar 4 
Kapürkachri RA 
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SE oad 
i Volatility of Substances } 
1 E As the fumigation process depends highly on 
B the boiling point of the volatile oils and the vapour 
ir tension, the boiling points of some of the subs- 
EE tances are given below : S 
| Sandal wood oil 300° and 310° z 
LE Camphor oil 160°210° (sublimation) i 
Ai. Cloves oil 252€ ; 
P 'Thymol 2229 - dan 
di Carvacrol 236? 
EU Anethol 233—234? 
Eugenol 252? 
Aceteugenol 281° 
Coumarin 291° 
Safrol 485? Isosafrol 253° 
Myristicin (40 mm.) 172° Santene ° 140° 
Pinene 155? Terpineol 217° 
Borneol 212° Fenchyl alcohol 201° 
Santalol 301° Cedrol 293° 
Citral (23 mm.) 122° Cineol 176° 
: On account of the low vapour tensions, most 
E of the oils get volatilised at even ordinary tempera- 
LE j tures and therefore, they diffuse their aroma in the 
te surrounding atmosphere very easily. . 
at : Many of the oils owe their charactéristic 
3 
$ 


odoureff'account of the presence of certain fatty 
aldehydes in minute traces; for example, capronie 
aldehyde in oil of Eucalyptus Globulus, n-octylic 
aldehyde, in lemon oil and n-nenylic aldehyde 4. 
in orris root and cinnamon oils. It is very likely . 


e ~ 
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that many of the fatty oils also owc thcir character- 
istic odour on account of higher fatty aldehydes. 
Sometimes where the aromatic alcohols are 


present in the substances used for furnigation, 
they are also oxidised to aldehydes and give rise 
to smelling substances like cuminic aidenyde, 
“CsH;. CHa. CHO (p-isopropyl benzaldehyde) 
| & b.p. 232°, anisic aldehyde, CHO, C,H,.OCH, 
\ (p-methoxybenzaldehyde) b.p. 248°, etc. Furfurol, 
C,H 3. O. CHO, b.p. 161°, is present as such in 
| pine tar oil, clove oil, the oil of cinnamon, an 
H sandal wood oil. The oil of cloves contains a 
small amount of vanillin, CHO. C,H;. (OCH,) (OH), 
b.p. 285° (in a current of CO,). Cinnamic aldehyde 
CsH;. CH: CH. CHO, b.p. 252°, occurs in cinnamon 
root oil (from Taj and Tamalpatra). 


Temperature Variation 


The fumigation process, with which we are 
concerned here, is subjected to wide variations 
of temperature. In the first chapter, an account 

has been given of the nature of fire-potwad_ the 
arrangement of wood sticks in the pot. It may be 

r again mentioned hew, that the pot is a hollow 
. á pyramid, with a closed narrow base and a wide 
á open square at the top. „It is only the top which 


- 
^ 
^ 


SA) 
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3 a 
RB! is exposed, whilst the rest of it is either metal 
in covered or is placed under ground. Nearly two- 

i thirds of the pot is loosely packed up inside with 


d sticks, arranged side-wise, and cross-wise one above 
the other. A small passage is allowed in the centre 
to introduce the initial fire, which is usually the in- 
flamed camphor. From camphor, the small chips” 
of wood dipped into butter catch fire, and by and by, AL 
all the sticks get inflamed. At intervals, regulated f 
by the pitch of hymns and aphorisms, melted 
butter is poured into the fire in small amounts. 
At a later stage, when the fire has been awakened 
to a considerable extent, solid oblations,are added 
at the well defined intervals, and side by side, butter 
is also poured over it. Offerings are given in the 
centre of the fire where all the oblations gradually 
get packed. At this stage, vigour of the fire is 
markedly subsided, and the combustion takes place 
slowly under a /imited supply of air. In ceremonies 
performed on a large scale, it takes about 24 hours 
or more for the fire to extinguish completely. "The 
daily fre g Bets subsided within a couple of hours 
Or SO. : 

- The combustion of the^wood starts with the 
ignition of cellulose and ligno-cellilose material, A 
and by and by, other hydrocarbons are also pro- 


S ° 
Os Z e 
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duced, which get ignited at different flash-points or 
ignition temperatures. The temperature of igni- 
tion is the temperature at which the heat evolved 
by the oxidation reaction just counterbalances the 
loss of heat by radiation etc., that is, it is the 
temperature at which rapid combustion becomes 
"independent of external supply of heat. 


S. A greater portion of fire pot underneath is 


Subjected to a temperature of about 300°C., whilst at 
a point just above the flames, the temperature might 
reach upto about i200? to 1300°. "Then, of 
course, there are the regions where the temperature 
varies between these two extreme limits. When 
flames have subsided, the temperatures are mostly 
within the range of 250° to 600°, and in fact this is 
the region where the most effective fumigation 


“RE takes place under a limited supply of air. 


" Ignition temperatures of a few hydrocarbons in 
air or oxygen are given below from the investiga- 
tions of Dixon and Coward (Trans. Chem. Soc., 


1909, 95, 514). 2 I 
—' Gases Ignition Temperature “Cs 
Methane -Oxygen E 556-700 z 
Methane -Air |. 650-750 
Bthanc-Oxygen 520-630 
A. Ethane-Air 520-630 


~ a 
^ 


CC-0. Gurukul Kangri Collection, Haridwar ^ 


dames dec mds eee 


T - wc — 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


126 AGNIHOTRA 
i Gases Ignition Temperature °C. 
S Propane-oxygen 490-570 
à Ethylene-oxygen 500-519 
A Ethylene-air 542-547 
3 Acetylene-air 416-440 


Propylene-oxygen 497-511 (Meyer and Munich, Ber,- 
KI 1893, 26, 2421) 
! Isobutane-oxygen 545-550 
Isobutylene-oxygen 537-548 (Meyer and Munich, 
Ber., 1893, 26, 2421) 
Coal gas-air 878 
Thus most of the hydrocarbons require a tem- 
perature of 500° to 600°, and as such, in the colder 
regions of the fire-pot, specially when the flame 
has subsided, it is very likely, that the hydrocarbons 
diffuse out as such into the surrounding dtmosphere, 
undergoing frequently, partial oxidations and 
various products are formed. 


i 

í The combustion of fuel is essentially the osida- 
| tion of carbon and hydrogen constituents to carbon 
i dioxide and water. Cellulose and ligno-cellulose af 
"wood have the general composition of n(CHj505) 
andthe dried sample contains at least 20 per cent 
of moisture. As the molecule of cellulose contains 
in itself the amount of oxygen sufficient to oxidise 
whole of the hydrogen to water, if is mainly. the 
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Wien: production. Carbon is either liberated free in 
form of soot when the supply of air is deficient and 
the combustion improper, or it forms carbon 
monoxide and dioxide according to the following 
equations : 


. (i) n(CgHyO;) = 6nC+ 5nH,O 
(ii) n(CQ;H4404,) + 3nO, = 6nCO+ 5nH,O 
Pm (iii) n(C,H,)O,)+6nO, = 6nCO,+5nH,O 
The average calorific value of cellulose 
amounting to 4150 calories is utilised by other re- 
| actions occurring simultaneously or is dissipated as 
heat. It is also utilised as the latent heat for the 
volatilisatioh of volatile constituents of many sub- 
stances. Where the temperature is not high, and 
the decomposition least probable, this energy might 
eso be used up for the combination of carbon 
P monoxide with water to form formaldehyde ac- 
cording to the following equation: 
2CO+2H,O = 2HCHO + Os 
Formaldehyde is, however, mainly synthesised 
from other sources which will be discussed bere- 
BA 
Besides the complète combustion of cellulose 
x of the wood, it is subjected to 2 VOY 


— 


PI 


: iew known 
mportant process from our point of view kno 
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Rad 


as the distillation of wood, which we are going to f 
describe in the subsequent article. "This is really 
| the process which gives rise to the production of 
many important hydrocarbons and their derivatives. 


Distillation of Wood : 


The way in which the sticks are arranged and 
the conditions of temperature and air supply, all 
favour the specifications necessary for wood disc “A; 
tillation. Cellulose being a complex organic | 
substance, the chief influence of heat is naturally to 
decompose it into simpler compounds. From its 
composition, it would be expected, that by driving 
off the water, 44.45 parts by weight of charcoal i 
would be obtained. It breaks down, however, into | 
more complex substances than water and carbon. 
q Cellulose may be considered a hexahydric at» : 
: cohol, Cj3H,,O,(OH),. From the yield of chargoal, 7 ~ 
, the following products of distillation might be | 
8 written : 

C;3Ha Oy = 8C + CHxO, ` 
E 100 = 29.6 + 70.4 - 
| In order to follow up the subsequent Changes, 

| | the view advanced by Braant may be considered. 
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d manufacture considerations, but the steps pointed 
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qualitatively, if not to the exact precision. The 
products obtained in the course of fumigation pro- 
cess might be casily explained on their basis : 

* The CHO may be considered to have 
arranged itself in various ways in order to form 
the tar products, acetic acid, methyl alcohol and 


i Other gases. Of the possible changes, the following 


may be taken to be typical : 
I. CjH40,, = 2 CH,COOH + 6ELO 


acetic acid water 
2. CH,COOH = CH,OH + CO 
3 methyl alcohol 
3. .CH,COOH = CH, + CO, 
acetic acid marsh gas 
or methane 


4. 2CH,COOH= CH,COCH, + CO,+H,O 


b^ j acetic acid acetone 


me 


5. CH,COOH+CO = CH,CHO + CO, 


acetaldehyde 
i Gy CET — (Jeb JE Blab 
^ ., methane acetylene 
Jb TEACSA = C,H, + 16Hs.. 


inad 


x "Thé products of distillation seem to be water, 
fatty acids, hydrocarbons, phenols, guaiacol, 
alcohols, aldehydes and ketones. The methyl 
group seems to be predominant. The mode of 


9 z 
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decomposition is difficult to determine, and the . 
process can only be speculated from the products 
formed. ‘The usual products detected in the course 
of fumigation are acetic acid, formaldehyde and ace- 
taldehyde, phenols and some of the hydrocarbons, 
which in most of the cases are destroyed in subse- 
quent reactions in the vicinity of inflammation. The 
methyl products detected may be also formed from 4 
the decomposition of ligno-cellulose. Some of the / 
products are, undoubtedly, the result of the dis- 
tillation of resinous bodies also, which are either 
present in wood or in the fumigation mixture. 


Lt anae 


merge rm c 


— 
[Race Gu MEC 


Distillation of Resinous Wood 


From the distillation of hard woods and 
resinous woods too, the products obtained are 4 
furfural and various products of pyroligneous acid. 
The acid in the fumigation process never comes 
out as such. It mostly undergoes subsequent 

ti oxidation, while a few of the constituents diffuse 
' over in the surrounding atmosphere. 
| =The chief products obtained from the, distilla- - 
1 a1 tion of the tesinous wood are turpehtine and tar 
E E products. Terpineol appears to be chief product 
7 BE of turpentine while other substances like terpin, AP 
AR i cineol and other volatile constituents which have- 
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been described in previous sections also come out. 
Formaldehyde forms a very important constituent 

. in the combustion and distillation of resinous wood, 
and phenolic substances also accompany it. 


Steam Volatilisation of Odorous Substances 


* It has already been remarked that the tem- 
perature attained at various places varies between 
250° and 600°, while in the actual flames it can go 
as high as 1300°. The boiling points of volatile 
constituents of the fumigation mixture have already 
been considered, which lie within 3007 in most of 
the cases. By mere virtue of their boiling points, 
the substances can diffuse over in the surroundings, 
and the vaporisation gets more facilitated in some 
cases on account of the reduction of pressure 
meric the system for various reasons. : 
.But the more important róle is played by 
steam in carrying over the vapours of volatile 
aromatic oils and some of the fatty constituents, 
and the process becomes analogous to that of. 
steam distillation. When celluloses and other 
cirbohydrates and complexes undergo combustion, 
steam is undoubtedly formed in copious quantities 
by the combination of hydrogen of organic bodies 
A with the internal ayent or the oxygen of the 
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ES 
atmosphere. This is how, it is possible for subs- \ 
tances like thymol, eugenol, aceteugenol, carva- 
crol, coumarins, pinene, borneol, terpineol, cineol, 
and various esters of coumaric, cinnamic and 
other acids to be carried over to distances in the 
atmospheric surroundings. The aroma can be 
smelt and sometimes distinguished even at 4 e 
distance, and persists for hours after the inflamma- ^ 
tion of the fire has ceased. 


Mechanical V'olatilisation of Perfumes through Smoke 
and Further Diffusion through Air 


Another important source which helps in the 
diffusion of the volatile aromatic, and even aldehydic 
and acidic substances of aliphatic series, is through 
the agency of smoke. The process is merely a 
mechanical one and resembles the process of absorp; 
tion at the solid-gas or even solid-liquid interface. 
Smoke functions in a way as a colloidal vehicle, 
and by the surface actions, the volatile constituents 


_ ate carried over. Smoke is well known to “carry 


over acidic constituents by a process like this 

and aldehydes also get diffused in a similar manné. 

Needless to say, that the fumigation process under 

consideration is the one in whicb. smoke is also" 

given out in copious quantities, and the solid; 7 
e [a] 
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J particles existing in a highly divided state offer 
sufficient surface for this mechanical diffusion. The 
temperature cffect and the wind direction subse- 
quently play a very important part in the wide 
spread of the products. 


. Partial Combustion of Fatty Substances 


à In the fumigation ceremony, offerings of butter 
play a very conspicuous part. There are a number 
of other fatty substances also of the vegetable 
origin, which have already been referred to before. 
Butter ordinarily helps in the rapid combustion 
of cellulose and lignocelluloses of wood and keeps 
the fire inflaming. The fumigating mixture also 
undergoes proper combustion in its presence. 

Fatty substances are combinations of fatty acids 
and glycerol. Glycerol being a trihydric alcohol, 
it forms mono-glycerides, diglycerides and tri- 
glycerides. It is not necessary that the triglyceride 
should be derived from one and the same fatty 
acid. ” The author believes, that in butter such a 
casę occurs and a mixed triglyceride is formed. 
Gleic, palmitic, stearic and mytistic acids form 
major portion of the* products of hydrolysis of 
, butter, and therefore, a representative triglyceride 

d be assumed to have the following constitution : 
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"X 
A CH54.0.CO.C," H3, 2 (Oleic) 
: | 
Ü CH.O.CO.C4:H,, .. (palmitic) 
i | 
IE S i) CH3.O.CO.C;4Hs; .. (mytistic) 


'The acids derived from butter have the following 
constitutions : 


^ 


Saturated Acids 


ha 


Butyric acid, CH;CH,-CH,COOH (C4H;COOH) 4p. c. 
Caproic acid, CH,(CH,),,COOH  (C;H,,COOH) 2 p.c. 
Caprylic acid, CH4(CH5;)..COOH  (C;H4,,COOH) 0.9 p. C. 
Capric acid, CH4(CH;)..COOH (CHCOOH) 2 p.c. 
Lauric acid, CH,(CH5)J,,COOH (CHa COOH) 4-4.5 p.c. 
Myristic acid, CH,(CH,),,COOH (C,,H,,COOH) Io p. C. 
Palmitic acid, CH;(CH,),,;COOH  (C4;4H4,COOH) 26-31 p. c. 
Stearic acid, CH;(CH,),,COOH (C,,H,;,COOH) 10-12 p. c 


Unsaturated Acids 


A E -~ 
TE Oleic acid, CH3. (CH;),. CH : CH. (CH,),. COOH i 
Ex | (C,;Ha3s. COOH) 30-40 per cent. $ 


i Linoleic acid, CH}. (CHp), CH: CH. (CH,), CH: CH. 


(CH,),. COOH (C;;H34. COOH) 4-5 per cent. 


fi Til ot»sesame oil contains mostly the glycerides 


1 of elaidic acid (which is a geometric isemef of 


| oleic acid) and also of stearic acid. Fatty products 
| from other substances are also of the similar type. iji 


The problem of the combustion of fats may be à $ 


^ D 
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Y seduced to the combustion of (i) glycerol and (ii) 
= of fatty acids. 3 
~ Combustion of glycerol: The combustion is 
1 partly dehydration and partly oxidation process and 
gives rise to two very important products; acro- 
léin and formaldehyde. 
- CH; (OH); = CH,: CH.CHO + 2H,O 


> Glycerol acrolein 
a " — CHgCH.CHO-4-5O = 2CO,+H,0-+CH,O 

formaldehyde 

Oxidation reactions of glycerol may be repre- 

sented in many other ways giving rise to various 

products, as glyceric acid, glyceric aldehyde and 

various bodies derived from acetone and isopropyl 
alcohol. 


ax CH,OH CH,OH CH,OH CH,OH 
GHOH > CHOH < COH c CO 


| | [ | 
CH,OH CHO CHOH CH,OH 


` Glycerol Glyceric  Triose-cnediol Dihydroxy 
aldehyde acetone . 


. 


But fróm our point of view, the more important 

is the formation of pyruvic aldehyde, CH;CO. 

CHO and glyoxal. These compounds are closely 
“Gh, related to the glycerol constitution : 
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dX CH,OH CH,OH Ss ZA 
IAB i ( O, | 
EU CHOH > CO > CO 
i | | 
CHO CHO CHO 
k Glyceric hydroxy pyruvic : 
à aldehyde pyruvic aldehyde 
aldehyde » 
O; | 
V ^ 
CH,OH CH,OH D 
| glycol 
COOH aldehyde 
hydroxy O, | 
pyruvic acid. V 
CHO 
| 
CHOSES 
glyoxal 


Such products are formed not only from 
glycerol but from carbohydrates also by various _ 
| oxidation reactions, i.e., in the process of slow | 
| combustion with regulated amount of air and 
specified conditions, and in solutions by oxida- 
2 tions with permanganate, in acid, neutral. and 
| ‘alkaline media as has been well discussed by 
de Bruyn and van Ekenstein (various papers ifi 
| Rec. trav. chim., 1895-1897) and W. L. Evans 
and collaborators (J. Amer. Chem.. Soc., 1919-28, 4% 
ii see Evans’: “Mechanism of Carbohydrate Oxida- - 
| 
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tion,” Chemical Reviews, 1929, 6, 281-315). As in 
case of glycerol, so in all sugars also, the combus- 
tion process is partly dehydration and partly 
oxidation. A well-known product of dehydra- 
tion is caramel, a brown colouring matter of very 
uncertain constitution. The ultimate products of 
"oxidation in all these cases are acetaldehyde, then 
formaldehyde and finally carbon dioxide and water. 
The volatile products out of all these escape and 
diffuse out in air without undergoing the final fate 
immediately. 

Combustion of fatty acids: It has already been 
stated that fatty acids from butter and other oily 
constituents are mostly of two groups, the saturated 
one and the unsaturated. Their combustion in- 
cludes three processes, (i) the direct oxidation to 


~g@gcatbon dioxide and water, (ii) decomposition to 


lower fatty acids and hydrocarbons; lower fatty 
acids giving out carbon dioxide and leaving simpler 
hydrocarbons, (iii) the unsaturated fatty acids 
breaking at the double bond during the course of, 
oxidation and giving aldehydes of fatty series. 
Ultimately i ia this case also, the complete combus- 
tion leads to carbon dioxide and water. 2 
.Ihe generation of hydrocarbons may be 


"Vs represented as to Bs taking place in two steps: 
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addition of a molecule of water and then its eli- : 
mination : 
CH4CH CH; CH,CH,COOH->CH,CH,CH, (propane) 
+-OHCH,CH,COOH 
H | OH B—hydroxypropionic acid 
Caproic acid Y 
CH, : CH.COOH 4- H,Ó 
acrylic acid 
| o 


CH,:CH, T COP > 
ethylene mS 


Thus from caproic acid, propane and ethylene 
are obtained va acrylic acid formation. Similarly, 
higher fatty acids may give rise to a number of sim- 
pler saturated and unsaturated hydrocarbons in the 
stage of combustion; as has been shown in the 
following scheme. From palmitic acid: 
CH,CH,;CH,.CH,.CH, ~CH,iCH. .CH,.CH,.CH, CH}. 


H'OH OH;H H | OH 
Vs CHICH; CH,'CH;. coon: 
OH H i 
CH;. pao CHs. CH,.CH,.CH,) OH4- CH(CH).CHa+ 
ethane butane 
CH, : Ku CH : CH, v 
butadiene 7 
3 5 OH(CH,),OH + CH,;COOH 
aceticum 
CH,:CH.CH: CH, “acid 
butadiene Ab 
R ^ CH, + co, 
< methane 


Thus during the process of combustion, 
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i 


palmitic acid is reduced to a number of hydro- 
carbons as methane, ethane, butane and butadiene. 
In the unsaturated fatty acids, combustion in 
the first stage is an oxidation reaction at the double 
bond, and aldehydes are formed: From oleic acid, 
CH, (CH,),CH : CH. (CH,),.COOH 
oF O 
A. CH&(CH),CHOd-CHO(CHj.COOH —— 
^ —CHO.(CH5),CH; n-octylic aldehyde-4- CO, 
n. nonylic aldehyde 
Similarly, capronic and  valeric aldehydes are 
obtained from linoleic acid. The characteristic 
odour given out when butter is crackled by heating 
is due to'the volatilisation of aldehydes of this 
nature. The further combustion of aldehydes 
oxidises them to acids and then hydrocarbons are 
-4x--£ormed by the elimination of carbon dioxide : 
fe .CH,CH,CH,CH,CHO  valeric aldehyde 


O: 
CH,CH,CH,CH,COOH valeric acid 
| 


o CH,CH,CH,CHs ++ CO, 


butane e 
ə 


-` © Slow Combustion of Hydrocarbons 


We have seen hew fatty substances give rise 
to simpler hydrocarbons during the process of 
E combustion. Oxygenated hydrocarbons are also 
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produced from carbohydrates by the way of 
dehydration in the initial stage and then oxidation. 
Thus from glucose : 


CH,OH.CHOH.CHOH.CHOH.CHOH.CHO 
> CH,: C(OH).CH: C(OH). CHOH . CHO ‘ 
> CH, : C(OH).CH:C(OH).CHOH . COOH 
-> CH, : C(OH).CH:C(OH).CH,OH + CO, 


The last product may then break up to give a 
number of simpler unsaturated hydrocarbons and 
alcohols. These alcohols now in their turn might 
be oxidised to aldehydes and ketones. 


The oxidation of these hydrocarbons during 
the course of subsequent combustion leads to the 
formation of such products, which are very impot- 
tant from our fumigation point of view. Formal- 
dehyde is formed during the slow oxidation ol 
methane at 450? to 500°c, and can be detectede as 
a transient intermediate product. Bone and 
Wheeler (Trans. Chem. Soc., 1903, 83, 1074) came ta 
the conclusion, that the slow combustion of methane 
takes place in several stages, of which the formation 
of formaldehyde is the initial step. Armstrong, 
(Trans. Chem. Soc., 1903, 83, 1088) however, thinks 


that it is the methyl alcohol which is the first pro- X 


duct formed. Bone’s subsequent steps, as sum- 
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marised by Wheeler and Blair (J. Soc. Chem. Ind., 
1923, 42, 89T) are given in the following table : - 


O; O, O, 
CH, ——> CHOH —> CH(OH)CH, O+H,O —> 
: HCOOH 
methane ‘methyl methylene formal- 
alcohol glycol dehyde formic acid 
a (hypothetical) 


» S COOH); > COn HO 


SS catbonic acid 


Formaldehyde so formed escapes partly into the 
air without immediate decomposition. The oxida- 
tion of methane to formaldehyde during the com- 
bustion has been shown to be without doubt by 
Bone and Wheeler if the products of reaction are 
continuously removed from the system and 
naturally such a condition occurs in the fumigation 
wr we are dealing with. 

The incomplete combustion of ethane was 
investigated first by E. von Meyer (J. prakt. Chem., 
1874, (2), 10, 308-18), and then into details by 
Bone and coworkers (J. Chem. Soc., 1904, 85, 693° 
and other papers). When oxidation of ethane and 
Oxygen was-cattied out under reduced pressure by 
continuously circulatittg the gases through a tube 
~ kept at 400° to* 5oo?, the gaseous products included 


T EHIOS monoxide, carbon dioxide, hydrogen, ethy- 
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lene, oxygen and ethane. Both formaldehyde E 
acetaldehyde were detected in water through which 
the gases were passed immediately after leaving the ' 
heated tube. 'There was also some evidence of 
the intermediate formation of formic acid. Marks 
(Brit. pat., 238, 938; Acc., Aug. 26, 1925) found 
that formaldehyde could be produced with greater 
ease by the partial oxidation of ethane than was the A 
case with methane. He passed a mixture contain- 
ing one volume of ethane and two volumes of ait 

at a rate of 27 litres per hour through a silica tube 
heated to 700° to 710° over a length of 2 feet. The 
exit gases were divided into two streams so that 

ro volumes of exit gas were re-circulated with each 
volume of fresh mixture. The liquid condensed in 
the cooled receiver consisted of an aqueous solu- TH 
tion of formaldehyde. About one-sixth of it, | 
acetaldehyde was also produced. "The slow combus- 
tion of ethane, as shown by Bone (British Assoc. 
Reports, 1910, p. 491; Bone and Stockings, J. 
“Chem., Soc. 1904, 85, 693), appears to proceed as 
follows : 


A - 4 
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Of all these products, we are concerned here with 
the formation of formaldehyde, formic acid, acetal- 
dehyde and acetic acid. During fumigation, these 
products diffuse out into the surroundings along 
with smoke and other substances. We have also 


PY seen that ethane decomposes at 500° to give ethylene . 
PANE and finally acetylene. ‘These substances also under- _ 
bs iis go partial oxidations during the course of subse-.« 


quent combustion in the fumigation process and a 
number of products according to the following 
scheme ate given out. (Bone and Wheeler, J. Chem. 
Soc., 1904, 85, 1637). 


CH, : CH, > CH, : CHOH- CHOH : CHOH-»2HCHO 


(hypothe.) 
ethylene vinyl formaldehyde 
alcohol 
> HCOOH ->  CO(OH), > CO, + HO et 
formic acid carbonic acid | 


Formaldehyde is similarly generated from acctylene 
accotding to the following scheme : 
. CH: CH > C(OH):C(OH) > HCHO + CO 
acetylene - formaldehyde 
and this formaldehyde is finally oxidised to formic 
acid, and then to carbon-dioxide and water as 
described above. (Bone and Andrew, J. Chem. 
$oc., 1905, 87, 1232). e 


^ 
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B Bone and Drugman (ibid. 1906, 86, 660) investi- 
gated the combustion of propane with oxygen by 
exploding two volumes of the hydrocarbon with 
three of oxygen in a closed tube. They found as 
products of the reaction : aldehydes, carbon mon- 
oxide, carbon dioxide, methane, unsaturated hydro- 
tarbons (including acetylene) and hydrogen. "These 
authors also found similar products from the 
"oxidation of butane, which gives ethylene 
besides other substances. The aldehydes formed 
have not been identified. For detailed description, 
readets are referred to a summarising paper by 
G. Egloff and R. E. Schaad on *The Oxidation 
of the Gaseous Paraffin Hydrocarbons’ in the 


Chemical Reviews (1929, 9, 91-141). 


T 


ey 


Photochemical Processes 


on 
3 It is difficult to discuss the photochemical 
changes to which the products of fumigation are 


ected. The tradition is to perform Agnihotra in 
r sunrise and in the evening | 


before sunset, and the importance of sanlight has 


always Been emphasised for health and propag 
by occidentalists also. Strong sunlight, BE i: J 
being a most efficient germicide, is also an e ectiv 


: agency to bring out 2 number of chemical changes 


subj 
the morning afte 
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Ins a 
MEI especially in the ultraviolet and other short wave- f 
Ja length regions. Photochemical decompositions, 
i | oxidations, reductions, polymerisations and photo- 
0 UH tropic changes are very well known, and our 
iid fumigation products are subjected to all these 
H changes. Alcoholic and aldehydic compounds are 
i oxidised, phenolic compounds polymerise, hydro» 
i carbons get oxidised and polymerised both, and 
H complex compounds are decomposed to simpler 


products. To some extent, even carbon dioxide is 
reduced to formaldehyde, the reaction being as 
follows : 
CO, + H,O + 112,000 cal. = H. CHO + O, 
the photochemical energy for the reaction corres- 
ponding to the ultraviolet wavelength 2550A. The 
H-OH link of the moisture content of the at- ,"| 
mosphere is also broken up by the absorption of ' 
active rays, and the free radicals H and OH bring 
about a number of changes, sometimes acting 
catalytically and sometimes actually taking part into 
the reaction. The amount of formaldehyde present 
in the atmosphere is partly due to the photochemical 
LE | process also, even when there ate some wavelengths 
LI | responsible for its decomposition. Most of WA 
formaldehyde is due to the diffusion of the decom- & 
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5 position products from the lower strata. "The in- 

fluence of sunlight is ultimately to oxidise all the 

E products to carbon dioxide and water and thus 
bringing out the complete oxidation. 

. Dhar and Atma Ram have shown that in the 
case of many substances as acetic acid, glycerol, 
acetone etc., formaldehyde is one of the direct pro- 
ducts of photo-oxidation. They have also shown 
"that the energy rich carbon dioxide produced in the 
photo-oxidation of many organic substances com- 
bines with the photolysed water to give formal- 
dehyde (J. Indian Chem. Soc., 1933, xo, 161; 287). 


° SUMMARY 

From all that has been said in the foregoing 
pages, it will be seen that the fumigation process 
is-one which involves a number of complications. 

Phi is essentially a slow combustion process and the 
products given out may be summarised below : 

(i) The temperature being sufficiently high 
and varying between wide limits, the substances 
with boiling points between 200°-350° v&porise out 
arid' diffüse. ,This class includes various oils from 
sandal wood, agar, sesame, deodar, various ter; 
penes, and aromatic compounds of high boiling 


` A points. 


. ^ 
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(ii) In the vicinity of low temperatures also, Ja 
a number of volatile substances diffuse out along 
with steam (‘steam-distilled’) which is the product 
of combustion of celluloses and other allied bodies. 
The substances of this class are thymol, cugengl, 
aceteugenol, carvacrol, coumarins, pinene, borneol, 
terpineol, cineol, a number of esters and aldehydic 
bodies. A 

(iii) As a result of the distillation of wood, 
substances like acetic acid, methyl alcohol, methane, 
acetone, acetaldehyde and naphthalene bodies are 
given out. 

(iv) Resinous substances on distillation give 
formaldehyde, turpentine and tar products. 

(v) Some of the aromatic compounds and 
lower fatty acids are mechanically carried over Ya 


peti i ie, idco up. 
>». 


37 
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smoke which acts as a colloidal vehicle. 

(vi) The combustion of fatty substances gives 
a number of hydrocarbons. From glycerol portion 
are obtained acetone bodies, pyruvic aldehyde, 
glycol aldehyde, glyoxal etc. Fatty acids are 
reduced tó a number of hydrocarbons and lower 
fatty acids which volatilise easily. The products. are 
methane, ethane, propane,-butane, ethylene, buta- 
diene, acrylic acid, and acetic acid. . 

(vii) d fatty acids give on oxida”, 


^ 
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— tion at the double bond higher fatty aldehydes 
as octylic, nonylic and even valeric and capronic 
aldehydes. 

. (vii) The hydrocarbons produced during the 
above reactions undergo again slow combustion 
(which includes oxidation and decomposition pro- 
"cesscs), and as a result, methyl and ethyl alcohols, 

;& formaldehyde and acetaldehyde, formic and acetic 

| acids, and some unidentified aldehydes are also 
formed. 

(ix) When all these volatile substances have 
diffused into the atmosphere, they ate subjected to 
the photochemical reaction of sunlight and undergo 
various modifications. 

(x) The ultimate oxidation of all these pro- 
ducts is to carbon dioxide and water. 
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MET CHAPTER IV 


FUMIGATION AND DISINFECTION 


In the last chapter, we have seen that a number í 
of aldehydic, phenolic and acid volatile substances A 
are given out during the course of fumigation. Itis 
beyond the scope of the present monograph to 
enter into the details of chemical bacteriology and | 
to discuss various biological aspects to which these | 
results can be profitably utilised. Purification of — 
air is one of the specified motives with which the | 
Agnihotra is performed. By purification, it is 
understood that air would be free from its foul. 
constituents, and injurious bacteria, and also get 4 
contaminated with fine aroma. Nature has alréady 
provided us with sufficient means by which puti- 
f fication is going on in our surroundings by physical — | 
-agencies, the sun, the heat and the flora. Ágni- 
hotra is a representative imitation of what js going 
on in the universe and it is not a far-fetched 
ij metaphor if our ancestors ‘drew its SENOS with 


the Cosmic Yajfa. : "m. 
In tropics, the energy derived from the sun - i 
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*^ in form of heat and light both, is utilised for the 
disinfection process in nature. In spite of the fact 
that the upper atmosphere is rich in ozone and 
therefore, absorbs many of the actinic wavelengths 
fsom the sunlight as it falls to the earth surface, it 

is very seldom that all these radiations get absorbed 

. and. our light remains pretty rich in ultraviolet 
x. radiations. Even the wavelengths upto 4500A have 
a... found efficacious to weaken the activity of 
many bacteria. Some wavelengths directly injure 


these harmful bodies, while the others synthesise 

such chemical products in atmosphere, that in their 

presence, hacteria find it difficult to survive, as 

ozone, formaldehyde and hydrogen peroxide. In 

summers, when the temperature of the atmosphere 

, in tropics rises as high as 60°, many of the bacteria, 

“GHpathogenic and non-pathogenic both, are either 

corhpletely destroyed or are rendered inactive. 

Vegetation purifies air in two ways. Firstly, 

by assimilating carbon dioxide and giving out pure | 
oxygen, it keeps the atmosphere fit for our use, and. 
secondly, flowers always diffuse out their essential 
constituents to the surroundings which also partly 
help in the bacterial disinfection. The presence of 
„i aromatic compounds in plants and flowers is very 
“® significant for the plant life itself, and in this con- 


a a ^ 
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MES. nection, the following passage from R. W. 'That- 

RET cher’s “The Chemistry of Plant Life” (1921) will be 

Ja Mn interesting : ; 
in BLUNT “Tt is evident that those aromatic compounds 

BR Ss iy which occur as normal secretions of plants and which 

if B give to the plants, their characteristic odours may 

ii F act either as an attraction to animals which might” 


utilise the plants as food and serve to distribute 
the seed forms, or as a repellent to prevent the too 
rapid destruction of the leaves, stems, or seeds of 
certain species of plants whose slow growing 
habits require the long continued growth of these 
portions of the plant for the perpetuation of the 
species. The presence of these compounds in 
larger proportions in those species of conifers, etc., 


which grow in tropical regions, in competition with l, 
other rapid growing vegetation, suggests the latter 1 
possibility. It must be admitted, however, that : 
their presence in such cases may be the result 


of climatic conditions as indicated by the fact that 
„most spice plants are tropical in habit, rather than 
the result of their protective influence in the struggle 
for survival during past ages. o 
. “Many of the oils and resins which are secre i 
as the result of injury by diseases or wounds have ` ; 
marked antiseptic properties and undoubtedly serve^ . H 
è 
"ir 


^ ^ 
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5 to prevent the entrance into the injured tissue of 
the destructive organisms." (p. 150). 

In view of all this, it is very well seen that 
aromatic constituents are uscful for the plant life 
and offer protection from the destructive agencies. 
Air in which phenolic vapours have been diffused 

* in minute traces will be thus healthy for the plant 

at growth. The disinfection of air is not only neces- 

M for animal life but for plants also though in 
both the cases, the pathogenic bacteria responsible 
for diseases are quite different. (See also “The Scent 
of Flowers and Leaves" by F.A. Hampton, p. 32). 


Formaldehyde Disinfection 


In the last chapter, we have seen that formal- 

dehyde is formed as a result of various reactions. 
"A^ The partial oxidation of hydrocarbons and the 
decomposition of many complex organic substances 
during the fumigation process are responsible for 

its production in sufficient concentrations, though 
the” quantitative figures can not be given here. 
Loew and Fischer, in 1886, discovered that it 
‘possessed powerful antiseptic properties. It saves 
many substances from putrefaction. Cambier and 

; Brochet (Compt. rend., 119, 607) showed that the 
vapour of formaldehyde effects the complete steri- 
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lisation of household dust. Slater and Rideal 
(Lancet, April 21, 1894) examined the action of 
vapour evolved at 19°C. from a 40 per cent solution 

by exposing to it glass slips of dry bouillon cultures, 
under a bell jar. B. ¢yphosus, B. coli, M. prodigiosue 

and Sp. cholerae were killed in less than ten minutes ; 

S. pyogenes aureus in. twenty; B. pyocyaneus in thirty ` 
minutes. In some experiments, threads soaked in A 
various cultures were HUND at some distance > 
from the source of formaldehyde vapours and 
marked effects were observed. The threads after 
disinfection in all cases produced more scanty 
cultures which grew more slowly. Some of those 
impregnated with B. fyphosus and B. coli were 
sterile. ; 

x The germicidal action of fomaldehyde is only 
affective in presence of moisture vapour, and it will 
be interesting to note that in the fumigation process 
we are considering, formaldehyde is always produc- 
ed in accompaniment with water vapour in large ; 
amounts and therefore, it acts as a powerful 'dis- 
infectant. Nowadays, a number of mechanigal 
appliances are available to volatilise -paraformal-o 
dehyde (polymerised formaldehyde) and to produce 
formaldehyde sprays for disinfecting walls, ceilings = s 1 
and floors. ex 
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5 


We have also scen that during the fumigation 
hydrocarbons are converted to methyl alcohol 
which is subsequently oxidised to formaldehyde. 
On the very principle, many lamps for aerial dis- 
infection have been proposed where formaldehyde 
is generated by the combustion of a mixture of 

* methyl alcohol vapours and air over red hot plati- 
>. num. Platinum surface is to give formaldehyde 
Mo talytically in almost quantitative proportions, 
while for ordinary daily infection, the minute quan- 

tity of formaldehyde generated during fumigation of 
substances as described, is also sufficient. Formal- 
dehyde lamps have been devised by Tollens, Bartel, 
Robinson, Trillat, Broche, Schweinertz and Dieu- 
donné. Paraformaldehyde, compressed into tablets, 

_ has been used by the Formalin Hygienic Company 
d in their Alformant or “Schering” lamp. By 
exposing to the vapours, Dr. Kenwood succeeded 
in sterilising swabs infected with B. diphtheria when 
exposed to the formaldehyde vapours from this 
lamp. Vapours were efficacious in killing undes 
various conditions the following bacteria : B. colj 
PI Staph. pyog. aur., B. typlosus, B. diphtheria, 
B. anthracis and B? subtilis (Rustic Hearry, 
Nav. 1897). The necessary condition of moisture 
in both these lamps, (as in our famigation process 
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also) is supplied by the combustion of spirit used 
for heating the solid paraform and in some cases 
steam is obtained by evaporating water in an 


attached appliance. (S. Rideal and E. Rideal, Che-, 


mical Disinfection and Sterilisation, 1921, p. 18).° 
Other aldehydes—The higher aldehydes are 
cettainly not so active germicides as formaldehyde 


but many antiseptic solutions have been prepared . 


from acetaldehyde and its polymer. Acetaldehyde 
in sufficient concentrations is germicidal to anaero- 
bic organisms. Acrolein, although, toxic, appears 
to possess no germicidal activity. 


e 


Aliphatic Acids as Disinfectants 


Formic acid—We have seen that in the course 
of fumigation, the product next to formaldehyde 
is formic acid in oxidation of hydrocarbons. This 


substance in its constitution still retains the aldehy- 


dic grouping and therefore, is a very powerful 
disinfectant.° It is doubtful whether in its disinfec- 
tant properties, it always exceeds acetic acid or not.” 
Kitasato and Horrocks have given the, following 
figures in nutrient media for both the ac 
(Amounts of acids given in per cent) : 
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JI 
: Growth - F 
Acid Growth restrained | No growth 


With B. typhosus 


Formic acid .. 0.22 0.278 0.556 

Acetic acid ac 0.2 0.225 0.3 

With Sp. cholere 

* Formicacid  .. sc 0.167 0.22 
2i Acetic acid nc O.I 0.153 0.2 


But in water and organic solutions, formic acid 
appears to be a better disinfectant for B. Zyphosus 
as has been observed by Rideal. Though mostly 
used for fruit preservations, formic acid is also 
a good disinfectant for air in vapour condi- 
tions. 
Acetic acid—It is one of the very ancient pre- 
r^ MAE and was used mixed with essential oils 
(argmatic vinegar). Rideals have observed that 
B. coli is killed by 5 per cent acetic acid in five 
minutes. Acetic acid escaping along with smoke 
is also a very good disinfectant for rooms, and i in 
this form it also protects plant incisions from the 
“attack°of destructive organisms. Smoke contains 
“formic acid also. z 
; Pyroligneous acid—This acid is generated* during 
E thé combustion of wood, and it owes its antiseptic = 
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power chiefly to the presence of formaldehyde and K 


3389 
3 JE s cteosote. 

DIEA Propionic acid—1t has been found half so effica- 7 
iva cious as formic acid as a disinfectant, and the 
does killing effect on even a high resistant bacteria like 

| (EM B. subtilis has been observed by Duggan (Amer. 
| j en Chem. J., 7, 62). ya 
PES Valerie acid—It is a feeble antiseptic and along” $- 
with creosote, it has been introduced under the ` b: 


name 200507. 
Pyruvic aldehyde and pyruvic acids are also 
slightly germicidal. 


Alcohols as Disinfectants 


It has been seen that many alcoholic substances 
result during the combustion of unsaturated and 
saturated fatty acids in the intermediary stages, but. mi 
they are then further decomposed or oxidised. 
Ethyl and methyl alcohols by themselves are not 
antiseptic, and possess only a low disinfecting 

power. But with the increase in the number of 
carbon atom$ in a particular alcohol series, butyl, 

amyl and allyl alcohols are fairly strong disinfec”” 
tants. Even propyl alcohol has antiseptic pro- 

* perties. 

Dihydric and trihydric LORIE like glycol Anat 


A ^ 
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glycerol are not disinfectants. Esters of lower fatty 
acids and ketones exert little if any germicidal 
action. 


Aromatic Hydrocarbons and Phenols 


Aromatic hydrocarbons are ordinarily no good 


* disinfectants, but naphthalene is known to be a 


good insecticide. Camphor has some utility as 
disinfectant, though substances like it may be 
more useful in masking foul odours. 

A number of phenolic compounds have been 
described before which are given out in the process 
of fumigation: The ordinary carbolic acid phenol 
and cresols are very powerful disinfectants. It is 
difficult to say that any carbolic acid is generated 
im fumigation, and the evidence for cresols is not 


E much convincing. The phenols obtained are 


a 


cuminol, eugenol, carvacrol, thymol, anethol and 
safrol, and other essential constituents. Some. of 
the wood resins yield substances like guaiacol 
(methoxy phenol) which have undoubtedly marked 
antiseptic properties. In fact, wood creosote owc$ 
^its property as a disinfectant to this substance f to 
some extent. 3 

* The class of phenols we are concerned here 


a ^ 


ra CC-0. Gurukul Kangi Collection, Haridwar* 


J— —~ 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
160 AGNIHOTRA 


f 
belong to the essential oil or perfume groups, & 
All of them have a limited sanitary value, but none 
the less, they all act as disinfectants. They are only ~ 
sparingly soluble in water, and so their solutions 
cannot have wide applications, but if volatilised, 
as is done in the process of fumigation, they exhibit 
better results. All of them are sweet smelling and ° 
non-drastic and this adds to their advantage ES 
ordinary use. t 

Thymol solutions (0.3%) are known to attest 
fermentation and putrefaction. Peppermint, con- 
taining menthol and menthene, was well known and 
included in a number of ‘plague-water’ recipes. 
Terpin hydrate from turpentine (a constituent of 
deodar wood) arrests the growth of tubercle bacilli 
in 0.25 per cent strength while terpineol has been 
stated to kill anthrax and staphylococci in solutions 
of suitable concentrations. Camphor, in the form 
of fumes, has a very marked antiseptic action. 
Though it is valued as a personal prophylactic and 
at ordinary temperature, it does not give- out 
sufficient vápour to be used as a disinfectant for 
air, if yet be volatilised above 100° or so, it is 
more efficacious. The camphor oil is very marked- 
ly germicidal. Cineol also possesses feeble antisep- e 
tic properties, 4 

= = 
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E Perfumes and their Disinfectant Power 


No subject is perhaps so uncertain as the 
relation of perfumes as such with their usefulness 
as germicides or disinfectants. The physiological 
utility of the odorous principle has not yet been 
satisfactorily worked out. It is difficult to say why 
‘one likes a particular odour. Is it simply a matter 

7 aesthetic significance or something more even ? 
^ Since the days of Schónbein (1840), it has been 
emphasised that essential oils owe their disinfectant 
power only to a secondary process. They are 
slowly oxidised in presence of air and moisture, 
whereby ozone or hydrogen peroxide is produced, 
and as long as air and oil are present, the ozone 
ot hydrogen peroxide is continuously generated and 
_absorbed. These oxidising substances are then res- 


WPponsible for the main disinfection. 
"Heinz has given in his “Handbuch der Pathologie” 


the following antiseptic concentrations of some 
essential oils : 


y 
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Pipi N 
t RIN n = x = 
i xe : 5 
B qd Menthol .. | B. diphtheric I : 16,000 
fan Ü Staphylococcus I 6,000 
ER 3 | B. typhosus I 8,000 z 
i b i) Camphor .. | Staphylococcus I 6oo 
} Ih. ji B. diphtheri« I : 30,000 
i ER Turpentine Staphylococcus I : 15,000 x 


Since very ancient times, people have been be- D - 
lieving in the antiseptic value of perfumes. Criton, 
Hippocrates and others have classified perfumes 
amongst medicines, especially for the diseases of 
nervous kind. Pliny has also attributed therapeu- 
tic properties to various aromatic substances. 
MS Ungerer was the first modern observer to call at- 
| tention to the antiseptic qualities of perfumes in 
general. It was his belief that the cause of so fev 
cases of tuberculosis in the flower growing districts 
of France was the fact that the atmosphere there was 
so full of the germ killing odours of flowers. He 
also noticed that those people who worked in the 
perfüme laboratories were free from disease of res- 
piratory organs and those with bronchial affections k 
often unconsciously cured themselves in the atmos- 
phere filled with the odours of volatile oils. Ps 
Later, a number of other scientific investigators; E 
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> adopted also the same view and they recognised 
the germicidal properties of many essential oils. 
Chief workers amongst these were M. Chamber- 
land of the Pasteur Institute, Paris; Mm. Cadeac, 
Meunier, Smetchensko and M. Charrin. 
G. W. Askinson has given an interesting 
* account of some observations of this nature which 
we shall quote here: Tests were first made upon 
ifo. germs of glanders and yellow fever, and these 
germs were easily killed by the odours of essential 
oils. Later experiments were made with a number 
of oils under ordinary temperature. The oils 
found most effective were Ceylon Cinnamon, 
Chinese Cinnamon, Clove, Origanum, French 
Geranium, Algerian Geranium, Indian Verbena, 
Lavender, Patchouly, Angelica, Juniper, Sandal, 
Sw Bitter Orange, Cedar, Thyme, Lemon, Peppermint, 
French Verbena, Pine, Wormwood and Cubeb as 
well as extracts of Jasmine and Tuberose. 

In order to test the action of the oils upon 
geris as usually encountered in air, on walls, or. 
on, the, human body, the experimental tests were 
‘made as follows : 

The end of afineeplatinum wire was covered 
with gelatin containing the culture to be tried. This 

$ wire was fixed into a cork and the cork put into the 
i . 


E CC-0. Gurukul Kangri s cy Haridwar, 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
164 AGNIHOTRA : i 


end of a test tube in the bottom of which was some 3 
of the oil being tested. At the end of a given time : 
sterilised gelatin was pricked by the germ bearing | 
wire and then heated to bring about growth. 

The bacteria tested in this way were:  Go/deg 
Staphylococcus, Streptococcus, Coli bacilli, Tetrageni, and 
Bacilli virgule. Of the five it was found that the ^ 
Golden Staphylococci had the greatest power of resis- A 
tance. * 

It was ascertained that the germs still remained 
alive after being exposed to the vapours of the fol- 
lowing oils for 72 hours: Angelica, Patchouly, 
Lemon, Bitter Orange, Juniper, and Sandal; but 
were killed in that time when exposed to French 
i Geranium, Peppermint, Origanum, Pine and 
K Thyme. d 
Sixty hours time was long enough to kill the ~f 
germs by Wormwood, Cedar, Cubeb, Algesian £ 
Geranium ; and 48 hours was sufficient to sterilise 
by the volatilisation from Ceylon and Chinese Cin- 
namop, Clove, Lavender, French and Indian 
n —— Verbéna, extract of Jasmine and Tuberose. I 
ES Results were more or less contradictory when? 
|. Ue were made for 48 houes or less..Sometimes 

|. germs 'seemed to be dead after 24 hours and in other 
. cases the same germs were alive after 36 hours of -j 


R71 970/73: a ty RAGA WAA AA Rs 


E 


Er 


OCO e kaparan, Haridwar : e 
E zr E xb CE a" cs A 


P 


» Digitized by Arya Samaj Foundation Chennai and eGangotri 
” . 


FUMIGATION AND DISINFECTION 165 


= 


exposure. ; 
Further experiments showed that the Tetragene 
bacilli were killed in 48 hours by all the oils except 
Bitter Orange, Peppermint and Cubeb ; Streptococcus 
was killed in 48 hours by all the oils except Bitter 
Orange; Virgule bacillus was made innocuous by 
"all the oils after only 4 hours; Coli bacilli could 
4, not resist for 24 hours the vapours of Ceylon 
Be Cinnamon, Clove, French Verbena, and Tuberose. 
The Golden Staphylococci were also killed in 24 hours 
by the evaporations from Ceylon and Chinese 
Cinnamon, Lavender, Clove, Verbena, Jasmine and 
Tuberose. . 

Continued experiments carried to very fine 
extremes went to prove that many of the bacteria 
were killed in less than an hour by the evaporations 

from the oils mentioned, and in some instances, 
a few minutes of exposure to these oils was | 
sufficient to bring about the death. em ^ 
The importance of these investigations can 
hardly be exaggerated, for especially in tires of. 
epidemic, the value of perfumes cannot be discount- 
çd, and even under ordinary circumstances, it is 
known that the air is filled with germs of all kinds, 
which are best combated by such pleasant germi- 


XS cides as our perfumes. — , 
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- The opinion to the contrary which is sometimes 
expressed, is generally based upon a misunder- 
standing of the subject or is the result of imagina- 
tion. It is true that flowers, if left in a closed 
sleeping apartment all night, will sometimes cause 
headache and sickness, but this proceeds not from 
the diffusion of the aroma, but from the carbonic = 
acid they evolve during the night. If perfume ye 
extracted from these flowers were left open in th&^ .— 
same circumstances, no evil effect would arise from 
it (p. 255). 

The following antiseptic values of a number 
of essential oils are given in the Pegfumery and 
Essential Oil Record, July, 1924 ; the antiseptic value 
of carbolic acid being taken as unity. 


Natural oils Synthetic oils ~of 
Thyme .. T22 — (Chl 5c ene 1 818% 
Verbena 9.2 Eugenol (clove) 14.4 
* Clove 8.5 Geraniol (rose) XI.j 
Cinnamon 7.8 Methylanthranilate 2.8 
5 Rpsc oo IRO e 
ue ES 6.4 
Rosemary Gan ^ a 
Lavender 4.4 a ji 
. . Ylang-ylang 2.8 2 S 


5 L2 


The following remarks of Hampton regatding a 
the antiseptic value of perfumes will be interesting: s4 


f C 
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“Their antiseptic value faintly justified the use of Rue 
and Rosemary at the Old Bailey as protection against jail 
fever, and of the cinnamon and camphor in the doctor’s 
gold-headed cane. “Four Thieves’ Vinegar” was an infusion 
of aromatic herbs and garlic used by four robbers to 
Protect themselves while they stripped the dead during 


the plague year at Marseilles in 1722......... 


“It may well be that these prophylactics had a real value, 
not in destroying germs, but in keeping off the bugs and lice 


7 that carried them. The black plague and the purple fever 


have withdrawn to less civilised countries than ours, together 
with their attendant vermin and the sprigs of Rue and Rose- 
mary only persist at the Old Bailey out of our pleasant respect 
for old tradition. But the vermin reappeared with the relapse 
of civilisation in the Great War, and were proven carriers of 
trench fever ; and once again, the essential oils were used to 
ward them off. The writer remembers well, one damp 
December night during the war, stumbling across a power- 
ful scent of mixed aromatics in Sanctuary Wood, and 
finally tracing it to a yeoman who had protected himself 
against lice by saturating his clothes with a mixture of 
aniseed and sassafras.” (The Scent of Flowers and Leaves, 925, 


P- 34). ; 

We have also repeatedly expetienced that 
"during malaria, cholera, plague and other epidemics, 
"the performance of Agnihotra on a large scale in 
numerous quarters of the town has been very 
efficacious. 
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Effect on Non-Bacterial Parasites 


We shall conclude our subject of disinfectants 
by referring to the effect of various products of 
fumigation on non-bacterial parasites which happen: 
to spread a number of diseases and are always à 
source of great trouble. To this class belong e 
bodies like Pediculi or lice which cause the disease 
phthiriasis, scabies or the itch causing insect, 
ringworms, various flies, mites, fleas and numerous 
worms. It is difficult to deal with them because 
many agencies which might be used to combat 
against them are also harmful to the higher animals. 
To the ordinary reagents, they are resisting. Ord- 
inarily body is preserved against their action by 
application of various ointments.. However, there 


ate many volatile substances whose odour is very ~~ 


obnoxious to insects, and therefore, during fumiga- 
tion, there is a likelihood of their being driven 
away. We shall call such substances snsectifuges 
tather than insecticides. Camphor and many 
essential oils? can, moreover, actually kill insects. 
The vermifuge action is one reason for the adoption 
of perfumes and incense. + : 


The following account from S. Rideal and ata 
E. Rideal’s Chemical Disinfection and Sterilization ~~» 


e 
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1921) is given here: “The trenches in warfare 
o 5 


. often become infested with body vermin. Belts 


o 


T 


are manufactured containing substances of strong 
odour to be worn near the skin and are said to 
keep these pests away from the person. Essential 
oils drive lice away, but the latter are only killed by 
such substances if they remain along time in the 
vapour of the oils, and the eggs are not killed at all. 
Winter green oil appears to be the most active of 
the class ; then follow camphor, bergamot, fennel, 
eucalyptus and rosemary.” (Chem. and Drug., 
June 12, 1915, 24 ; Nov. 27, 1915). Dr. A. Zucker 
(Centr. Bakt., 1915) has shown that lice are driven 
away by essential oils, menthol, turpentine oil, 
Peru balsam, solution of carbolic acid, precipitated 
sulphur, infusion of tobacco, black pepper and fatty 
acids and are rendered inactive by formaldehyde, 
acetylene and illuminating gas. 

It is our experience that pests, flies, mosquitoes, 
and similar worms are driven off by ordinary smoke 
produced by burning resinous substances. The 
fumigation process which we have describedi gives 
“out many of the products investigated as vermicide 
"by Zucker,and therefore, it can also be recommen- 
ded instead. : s 

` Thus the products given out as fames during 
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the performance of Agnihotra are (i) bactericidal, 
(ii) foul odour masking, and (iii) vermifugal. 


The Role of Carbon Dioxide 


The ultimate product of combustion is carbon 
dioxide. The main significance of the fumigation 
process lics inthe generation of intermediate pro- ° 
ducts which have been discussed before. We humans “4 ~ 
are unable to assimilate carbon dioxide directly while” -- 
plants under the action of sunlight convert it to 
various products of our use. There is sometimes 
aprejudice in certain quarters against the fumigation 
processes simply on account of the fact that carbon 
dioxide is ultimately produced in such reactions. 
Carbon dioxide, though directly is not a supporter 
of life, is, however, not a poison. Our mineral =, 
waters owe their taste to it. Itis the ultimate pro- >> 
duct of so many other processes against which there — 
ishardly any prejudice, for example the combus- 
tion of fuel for our houschold purposes, for running 
our machinery and out own internal physiological 
combastion "engine. During fumigation, it acts 
as a mechanical vehicle in transporting. many anti- 7 
septic and vermifuge products to distances and in 
the sptead of the fragrant aroma in the surround- A 
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è APPENDIX I 
"THE PERFUMES USED FOR FUMIGATION 


G. W. Askinson, the author of Perfumes and 
Cosmetics (1922) has divided the perfumes used for 
fumigation into two groups: (i) those which 
develop their fragrance on being burnt, and (ii) 
those which do so on being merely heated. The 
former group includes pastils and ribbons and the 
latter, fumigating powders and waters. 


-———— ai Wa — i 
x ; : 
3 
3 


Fumigating pastils—Raucherkerzen 


ji Pastils consist in the main of charcoal to which 
Ld enough saltpetre is added to make the lighted mass 
glów continuously and leave a pure white ash. 

To this mass are added various aromatic substances 
which are gradually volatilised by the heat "and 
fill'the surrounding air with their perfume. For 
.Ordinary pastils, finally rasped fragrant ‘woods 

3 such as cedar and santal are freguently employed. 
During the slow combustion. however, the waod 

| giyes off products of pungent and disagreeable 
YA odour such as acetic acid and empyreumatic pro- 
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ducts which lessen the fragrance. Fine pastils are ^ 
composed of resins and essential oils and are usually 
formed into cones 2/5 to 4/5 of an inch high, by 3 
being pressed in metal moulds. (p. 226). 

The manufacture of fumigating pastils consists 
of powdering and mixing of solid ingredients, and 
essential oils together with enough mucilage of ° 
acacia to form a plastic mass, and finally, kneading ^X. 
and drying to have firm consistence. A few of the ^— 
tecipes are as follows : 


pa 
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I. Pastilles Orientales : 


Charcoal — 1.5 Ib. Benzoin o.5 Ib. 
Saltpetre 3.5 OZ. Amber + 3.5 oz. 
Tolu balsam — 2.75 oz. 
IL. Pastilles du Sérail : 
Charcoal 1.5 Ib. Sandal wood 5.5 oz. a 4 
Saltpetre 3.5 Ib. (Opium) 1.75 Oz. Y7 
Benzoin 0.5 |b. Tolu balsam 2.75 oz. 3 


Opium may be entirely omitted. 


EI. Baguettes Encensoires (Fumigating Pencils) : 


Benzoin 14 oz. Olibanum, 5.5 02 
- Charcoal 1.75 oz.  Civet 75 grains 
f Peru balsam 1 oz.  Oilofbergamot 1 oz. . 
Storax 2 oz. Oil of orange peel 1 oz. 
Shellac 3.5 Oz.  Oilofsantal 0.75 ez © 


` Such a pencil gives off the aromatic products fe 
when lightly passed over a hot surface. = 
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IV. Pastilles Odorferantes : 
Charcoal o e Vanilla 7 CZ 
Saltpetre 3.5 OZ. Vetiverroot 7 OZ. 
Benzoin tegal; Cinnamon 3.5 OZ. 
> Cloves 7) — (v4 Oil of neroli — 150 grains 
^ Tolu balsam 7 oz. Oilofsantal 3/4 oz. 
V. Poudre d’ Encens (Incense powder): — - 
Benzoin o.5 lb. Saltpetre 3.5 OZ. 
um Cascarilla o.5 lb. Vetiver root 5.5 OZ. 
Er. Musk 1; grains Olibanum 1 Ib. 
Santal wood 1 lb. Cinnamon 5.5 OZ. 


Fumigating Papers and Wicks 
Fumigating papers are strips impregnated with 
substances which become fragrant on being heated. 
These papers are of two kinds, firstly, those meant 
to be burnt, and secondly, those meant to be used 
repeatedly. The former before being treated with 
xx» aromatics, are dipped into saltpetre solution ; the 
bd latter in order to render them incombustible, are 
first dipped into a hot alum solution so that they 
are only charred by a strong heat, but not entifely 
consumed. An excellent paper is made according. 
to the EE formula as given by Askinson. 
p 229): , 
A. Inflammable fumigating paper : 


Benzoin 5.5 oz. Oiloflemon grass 150 gr. 
4€ ^  Santalwood 3.5 oz. Essence of vetiver 1.75 oz. 
Olibanum 3.5 oz. Alcohol 1 qt. 
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- The paper gives out pleasant odour with sparks 
on touching with a red hot substance. 


B. Non-inflammable fumigating paper : 


The paper is first dipped in hot solution of 
alum, dried and then saturated with the following 


mixture : - 
Benzoin 7 oz. Tincture of tonka 7 oz. 
Tolu balsam 7 oz. Essence of vetiver 7 oz. - 
Alcohol 20 fl. oz. ¥ 


C. Fumigating Ribbons : 

About half an inch cotton tape is taken and 
saturated with nitre. It is then allowed to dry up 
and saturated with the following tincture: 


Benzoin I OZ. Tolu balsam 2 drachms 

Orris root I OZ. Musk Io grains 
Rectified ; 

Myrrh 2 drachms spirit IO OZ. ony 


It is macerated for a week, filtered and 10 minims 
of eattar added. 


Fumigating Perfumes: : 
"These ate used for quickly putting down bad 
odours in the sick room. They are decidedly anti; 
septic and fulfil their purpese admirably. (Hen- - 
ley's Twentieth Century Book of Recipes, Formulas and YA 
Processes, 1916, p. 366). A piece of blotting paper =, 
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is saturated with, potassium nitrate solution, then 
dricd up and again saturated with the following 
solutions: 


Siam benzoin I OZ. Mastic 2 scruples 
^ Storax zidi Cascarilla 2 dr. 
Olibanum 2 scruples Vanilla 1 dr. 


Rectified spirit 8 oz. 


Besides these forms of fumigants, there are 
fumigating waters consisting of strong solutions of 
various aromatic substances in alcohol, a few drops 
of which suffice, if evaporated on a warm plate, 
to perfume a large room. Sometimes, when mixed 
with glacial acetic acid, fumigating vinegar is obtain- 
ed which is remarkably efficient in expelling foul 
odours. 

It will not be difficult to see the close analogy 


‘that exists between the oriental fumigation process 


which we have described and the modern fumigants 
used for various purposes. The nature of substances 
used and the conditions for fumigation are alnibst 
the same. The Indian fumigation process has attain- 
ed the ecclesiastical value and is, therefore, rich in 
“many details. It is very convenient as a daily 
"usagé. a 
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APPENDIX II 
AROMATIC VEGETABLE SUBSTANCES ' 


1. Allspice, or pimenta: It consists of fruit 
berries, black in colour indigenous to Central 


€ 


€. 


America and Antilles. -o 


2. Anise: It isa plant of the order of Umbel- 
liferæ. The seeds contain about 3 per cent of a very 
aromatic essential oil. 

3. Balm, Melissa officinalis: A herbaceous 
plant with beautiful flowers which on distillation 
give very sweet smelling oil. 

4. Bay, Sweet, Laurus nobilis: The fruits of 
the bay tree contain much essential oil. 

5. Bay from West Indies, Myrcia acris, pos- 
sesses a very aromatic odour resembling that of 
allspice. The oil is obtained from leaves. 

- 6. Benzoin: This gum resin, which possesses 
a plezsant vanilla like odour, comes from a tree be- 
longing to the order of Styracace, -the ` Styrax; 
Benzoin, indigenous to Tropical Asia, especially - 
Siam and Sumatra. It contains benzoic and cinna- 
mic acids, and emits on heating vapours of acrid 
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i 3 
= taste and aromatic odour. 
7. Bergamot, Citrus Bergamia: It is the fruit 
” of the order of Aurantiacez, cultivated in Calabria, 
contains a very fragrant oil. The odour is due 
to linalyl acetate and allied esters. 
^ 8. Bitter Almond, amygdala amara: The oil 
^ Obtained from the bitter almonds has an aromatic 
yo Odour of benzaldehyde. 
| du 9. Cajuput Leaves: The leaves of Melaleuca 
= Cajuputi found in Indian and Malaya Archipelago 
have an aromatic odour resembling cardamoms. 
10. Camphor wood: The wood of camphor 
tree native of China and Japan, is exceedingly rich 
in essential oil, and the strong scented camphor. 
| 11. Caraway seed: The plant Carum Carvi is 
largely cultivated in Germany, the seeds of which 
ny contain 5 per cent of an essential oil. 
d . 12. Cascarilla Bark: A bark of the West Indian 
tree, Croton Eluteria, native of Bahamas. On heat- 
ing, it gives out a very agreeable odour. (2.5 
per cent oil) 

13. Cedar wood: The wood is derived from 
| thé Virginian juniper tree, the chips of which are 
F _used - for extraction of the essential oil. Long 
| - uniform shavings of this wood are used for 
| ia fumigation. (o.7 to 1 per cent oil) 

I2 ^ 
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T . 
H 14. Cinnamon: It consists of the barks of i S 
young twigs of the cinnamon tree, indigenous to 
Ceylon. It has got a pronounced characteristic — — 
odour. Chinese cinnamon or cassia consists of the 
bark of cassia tree. This is grayish brown and has 
the general properties of true cinnamon though it 
has a less fine odour. Saigon cinnamon, from > 
Cochin China is very rich in oil. Oil is also ob- g> 
tained from the cinnamon flowers, the unripe—- 
fruits in fact. = 
15. Citron, Fructus citri: The tree citrus 
medica, indigenous in Northern India and also 
cultivated around the Mediterranean is cultivated 
both for the acid juice of the fruits and for their 
fragrant rinds. These rinds are sold under the 
name of citron peel. The fresh flowers of the citron —— 
tree contain a very aromatic essential oil. -— 
16. Citronella, Andropogon Nardus; ‘This . 
grass is native of Northern India and is largely 
cukivated in Ceylon. Its odour is somewhat similar 
to that of the Indian lemon grass. There ate many 
soutces of the Indian grass oil, e.g., Andropogon 
citratus DC, Andropogon laniger Desf., “Andio-- 
pogon muricatus Retz. (source of oil ‘of vetiver). , 
Andropogon nardus L. (source of oil of citronella) é 
and Andtopogon scrocoanthus L. (Ginger grass). 
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mE x 
: & 17. Clove, Caryophylli: The tree is found 
native at Moluccas, and is largely cultivated ‘at 
Zanzibar and Pemba. ‘The spice consists of the 
closed buds, which contain 18 per cent of the 
essential oil. 

18. Dill, Semen Anethi: It is indigenous to 
the Mediterranean region and Southern Russia, 
>. and the plant contains in all parts, particularly 
seeds, an oil of characteristic odour. 

19. Fennel, Feeniculum: The plant is largely 
cultivated in Europe and contains an essential oil 
in all its parts, especially in seeds. 

20. Geranium, Pelargonium roseum: A plant 
indigenous to South Africa, containing essential oil 
in leaves, the odour of which resembles that of ` 
rose oil. ` 

21. Hedyosmum: The bushes of this genus 
cantain flowers of magnificent intoxicating odour. 
Only accessible to English perfumers. 

22. Heliotrope: The flowers of this plant 
ficurishing in temperate and tropical countries poss- 
esses a pleasant odour resembling? piperonal. 

' 25. Lavender: Flourishes throughout Central 
Europe. . ° - 

24. Lemon: The peel contains an essential 

oil resembling that of citrons in odour. 
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25. Mace: This substance is the dried arillus 
covering the fruits of nutmegs. The tree is indige- 
nous to the Indian Archipelago islands. The orange 


yellow coloured pieces of mace have a strong odour 


and are very oily. 

26. Matjoram: The plant Origanum Majo- 
rana possesses in all parts a strong odour due to 
an essential oil. 

27. Mint, Mentha: All the mints, peppermint, 
spearmint, crispmint, have a pleasant odour. 

28. Myrrh: This gum-resin has been long 
known in the East, especially on the borderlands of 
the Red Sea. , The gum exudes spontaneously from 
the trunk and possesses a pleasant odour. 

29. Myrtle leaves: The leaves of this Southern 
European plant diffuse a pleasant odour. 

30. Nutmeg, Myristica: The nuts contain a 
faint odour and the oil is used in perfumery, e 

31. Olibanum: This gum-resin known from 
anciént times as incense for religious purposes, 
comes from East African trees. It is used for 
pastils „and fumigating powders. 


32. Orange peel, Cortex Aurantii; The oily “> 
x finds of commerce occur in dried form. „Peels "are 


dem = 
J Orris root, Radix Iridis A entm. Tt 
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grows wild in Italy. ‘The fresh root has a disagree- 
able sharp odour but the dried one has the odour 
resembling that of violet. 

$ 34. Patchouly: The herb is indigenous to the 
ast Indies, China, and Singapore and is also im- 
ported from India for perfumery. 

35. Peru Balsam: It is imported from Central 
America. The balsam exudes from the incisions 
made in the bark and trunk of. the tree. The odour 
is smoky, agreeable and balsamic. 

36. Pine apple, Bromelia Ananas: The fruits 
have well known narcotic odour. 

37. Reseda odorata: This herbaceous plant of 
Northern Africa has a refreshing odour. 

38. Rhodium: This climbing plant is indige- 
nous to the Canary Islands. The root wood con- 
tains an essential oil. 

*.39. Rosemary: This European plant contains 
an aromatic oil in leaves and flowers. 

40. Santal wood: The tree is indigenous to 
the Eastern Asia. The wood resembles sanda) 
wood. The white and yellow vaticty contains a 

* very pleasant oil. 

41. Sassafras: She bark of the root of this 
American tree has a very characteristic odour. It 
is also sold as saw dust. Safrol is the principal 
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constituent of the oil. 
42. Spikenard, Nardostachys Jatamansi: This 
plant grows wild on the mountains in the East 


Indies. All the parts of the plant are aromatic, , 


but the root consisting of fine fibres is very muclr 
used. 

43. Star-Anise, Illicium: The fruits of this 
Chinese tree have seeds with sweetish taste and an 
odour resembling that of anise. 

44. Storax: This balsamic product is derived 
from the tree, Liquidambar orientalis, and gives an 
agreeable odour on burning. 

45. Sumbul root: It is indigenous to Turkis- 
tan. The light brown root covered with thin 
fibres has a penetrating odour of musk. 

46. Sweetalmonds: Sweet and bitter fruits of 
the almond tree both yield odourless oil, but the 
bitter almonds, on account of the decomposition 
of amygdalin, yield an oil of characteristic odour. 

47. Sweet-flag root: Radix Calami: The roots 
of this creeping plant possess strong odour. 

48. Thyme: This is a well known aromatjc, 


plant growing on calcareous soil. Thymus vulgaris o 


yields an aromatic oil. zi 
49. Tolu balsam: The balsam is detived fram 
a tree indigenous to the northern portion of South 


21. 


[ 


^ 


»Digitized by Arya Samaj Foundation Chennai and eGangotri 


^ 


* APPENDIX II 185 


e 


America, the incisions for which are made in bask. 
When warmed or sprinkled in powder form on 
|. glowing fire, it diffuses a very pleasant odour. 

m A 50. Tonka beans: The beans of this South 
American tree, Dipteryx odorata, contain the 
pleasant odour due to the presence of coumatin. 

T 51. Vanilla: It is indigenous to tropical 

America andis a “king among aromatic plants." 

The fresh fruits possess the agreeable smell. The 

old vanilla has a fainter odour. 

52. Vetiver, Andropogon muricatus: Vetiver 

m is the fibrous root stock of a grass indigenous to 
India where fragrant mats are woven from it. The 
odour of the root somewhat resembles that of 

; santal wood. 

53. Ylang-ylang: The oil of this name is ob- 


Jj 


p tained from a plant, Uona odoratissima, of Philip- 
pines. It has got a remarkable fragrance. 
4 
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NE Heats OF COMBUSTION 


na ue 5 . . 
PERI The following table gives heats of combustion 
in small calories per gram of the substances burnt e 
S ‘ b N 
to carbon dioxide and water. 


Substance Calories Substance Calories 

Air dried wood  |4290-4050 Rice = 3760 
Resinous wood 5080 Barley 3300 

Cane Sugar 3945 Wheat 3400 

Lactose 3948 Ming 3760 

Maltose 3949 | Urd 3760 
Cellobiose 3944 Chana 4000 pod 
Polysaceharides 4200 Arhar ` 3730 3 
Cocoanut 6070 Molten butter 9390 
Camphor 8677 Formaldehyde 4467 
Methane 13270 Paraformaldehyde 4067 

Paratfins 10965 Acctaldehyde 6323 

Cresols 8170 Phenolic com- | 7000-8000 

: pounds 
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APPENDIX IV 
FUMIGANTS AND SEASONAL VARIATIONS 


India has three seasons in proper, summer, 
d rains, and winter. The two harvests are after 
winter in March, and after rains in the beginning 
of winter in October, or November. According 
to the seasonal condition, fumigants may be 
y varied roughly as follows 

October to February—This is the best season for the 
“fumigating mixture’ described. The atmos- 

it phere is cool, calm and healthy. 
Jj a March to May—This is the period when mosquitoes 
y are troublesome. New grain, as barley, wheat, 
| “and peas, which gives out copious smoke and 


5 


resinous substances as Guggul, Nagarmosha, 
à . and Balchhar may be used in plenty. 


May to July—This is the period of intense summer. 
° * Oxdinarily, the atmosphere is free from patho- 
genic bacteria. ‘The fumigation of substances 

a like Sandal wood, Agar, Tagar, Deodar and 

| SH * Sugandhbala would diffuse out pleasant aroma. 
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July to October—This is the period of rains, insects 
and lice and the fumigating mixture is 
difficult to preserve for long. The consti- 
tuents should be kept separately, and mixed 
while offering. Sugar, cloves, Taj, Tejpat 
and kulanjan are suitable for this season, 
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For Vernacular and Sanskrit letters, the 
accentuated sounds are as follows:— 


AA a (s) as uin,  (Guttural short) 
à (sr) as ain far. . (Guttural long) 
i (z) as iin pin. (Palatal short) 
1 ($) as ee in seem. (Palatal long) 
u (s) as uin pat. (Labial short) 
ü (x) as oo in zoon. (Labial long) 
e (g) as ai in main. (Gutturo-palatal) 
| ai (g) 
BÀ o (st) as o in pole. (Gutturo-labial) 
v r (æ), an obsolete vowel, resembling ti. 


E (Lingual) 
| k, kh, g, and gh (a,w,:,u) are guttural un- 
J aspirated and aspirated consonants (k and g as 
in king). s 


.“ch, chh, andj (4,3, 3) are palatal un-aspirated 


'and aspirated consonants (ch as in chair and j 
3 as in jar). T REUS 
WV tih, d, dh ando (zz, zz, €) are hard lingual 


EN 
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. un-aspirated and aspirated consonants (as t in 
pot, d in dog). 
t, th, d, dh, andn (s, 4,4, *, 1) are soft dental 
un-aspirated and aspirated consonants (th as. 


in thin, d as th in bis). ° 


P, ph, b bh, and m (%,%,4, 3, 3) are labial un- , 


aspirated and aspirated consonants. - 
$ (x) is palatal "hard as sh in ship. e 
s (8) is lingual hard (obsolete). 
S (a) is dental soft as s in sz. 
h  (:,fmmi) is unvoiced aspiration. 


ñ (=f) is the palatal nasal. 
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A Aldendorff 97 
z Aleurites moluccana 27 
i " Abhri 17 | Almond 27 
ux», Acacia arabica 45 ` | Alpinia galanga 9o 
> Acacia catechu 22 -| Alpinin 91 
Acetaldehyde 129, 156 Am 43 
Aceteugenol 97 Amb, "Amba, Abs 43 
Acetic acid 129, 138, 157 Ambada 43 
Acetone 129 | Amomum subulatum 93 


Acetylene 129, 144 Amoora rohituka 22 


i Achamana Prakriya 32 Amra 22, 43 
Achamani 10, Amrat, Amrataka 45 
Acrolein 135, 156 Anacardium occidentale 27 


Acrylic acid 138 "Andrew 144 


Y Actual process 29 | Anethol 117, 122, 159 
Adhakya 25 | Angasparsh 55 
P Adhararani 14 | Anisic aldehyde 123 
La P Adhwaryu 19 Antardhana 14 
| DE  Aegle marmelos 21, 22 Aquilaria malaccensis 23, 26, 
| Agar "21, 23, 26, 42, 56-58, | | 56-58 
| 114, 116 Arachis hypogza 27 
| Agharavajyahuti 37 Arasa 46 
Agnihotra 4, 5 Aratna 22 
| Agnyadhana 34 Arhar 25 a 
| Ainslie 49, 84 Arishta44  * 
f Ajyasthali 1o Arjun 53 : 
k- Akhrotz7  - Armstrong 140 
, . Ala 44 Aromatic substances 116 
- ` Albuminoid 65, 70-72, 74; 89 Arrian 50 > 
Alcohols 158 ° Asarum Europcum 58 
| Aldamara 44 Asarun 60 
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Ashoka 45 Bonastre 100 * 
Ashopalave 45 Bone 140-42, 144, 145 
Ashwattha 22, 46 Borneene 86 
Askinson 163, 171, 173 Borneol 118, 122 - 
Asut, Aswat 46 Boswellia serrata 26, 80 
Asvalayana 36 Brahma 19 
Att 44 Brannt 47, 74, 103 
Brochet 153 C 
B Broughton 45 
Browne 66 e 
Babul, babhul 43 | Bruylants 86 ^ 
Badam 27 „Bruyn 136 od 
Bael 22 f "Buchanania latifolia 27, 104 Te 
Bahera 23 “| | Bullock 61 
Bahubara 23 Butane 138, 139 
Bala 60 Butadiene 138 
Bala 91 | Butea frondosa 10, 21, 22, 
Bala-rakkasigida 91 46-48 
Balchhar 26, 84, 114 Butter 24, 27, 64, 65 
Balsamodendron mukul and | Butyric acid 66,567, 134 
myrrha 81 Butyrin 65 
Banslochana 49 
Bargad 22, 44 Cc 
Barh 21, 44 E 
Barley 24, 25, 27, 68, 115, 116 | Cadeac 163 ES 
Basri 46 Calorific value 115 E: 
Basu, See Kirtikar Cambier 153 s 
Batatanimb 44 Camphor 62-64, 91, 118, 122, 
Bayhinia variegata 23 159, 160, 162 
EL Baval 45 Camphoride 91 
= Beckett 97 Capric acid 66, 67, 109, 134 
a ‘Bell 66 c Caprin 65 
= Bhutkeshi 84 Caproic acid 66, 67, 109, 14 
a Billilotan 84 158 s A 
» . Bilva 21, 22 Caproin 65 N e 
= Blair 141 Cáprylic acid 66, 67, 116, 134° | 
Bleyberg 67 Caprylin 65  « - 
Blyth 64, 65, 68, 71 Carbohydrates 114 c * 
J om 
s : Ne 
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Š 
Carbon diozide 170 
Cardamom 26, 92, 118 
Carvacrol 117, 122, 159 
Caryophyllene 98 
Caryophyllon 95 
Casein 65 

"Cedar wood 56, 118 
Gedrol 56, 118, 122 
Cedrus libani 22, 52-56 
Cellulose 42, 113, 126-128 
Cereals 24, 67 
Chaina 25 
Chamberland 163 
Chana 25, 72 
Chanak 25 
Chandana 22, 23, 49-52, 114 
Chandanamutti 49 
Chapoteaut 51 
Chara-pappo 104 
Charoli 104? 

Charrin 163 
Chatterji 45 
Chattra 17 

Chhar 84 

Chhola 72 
Chhota lasorha 25 
Chfiuhara 24, 27 
Chilgoza 27 
Chick pea 72 
Chinak 25 
Chisauli 104 
Chironji 27, 104, 116 


„Chopra 52, 61, 62, 89, 91, 


92> 95. E 
E: GU 105 


i 
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Cinnamate 91 " 
Cinnamic aldehyde 98, 99 
Cinnamomum camphora 62 
Cinnamomum cassía 26, 118 
Citral 118, 122 

Cloves 26, 96, 115, 116, 122 
Cocoanut 27, 106-109, 116 


| Cocos nucifera 106 
ib 
| Coixlachryma 25 


Combustion of fatty acids 
137, of glycerol 135, of 
hydrocarbons 139 

Corchorus obliqua 23 


| Coumarate 78 


Coumarin 117, 122 
Coward 125 


| Criton 162 


Crocetin 101 

Crocus sativus IOI 
Crossley 105 

Cuminic aldehyde 123 
Cuminol 153 

Curcuma caesia 26, 87 
Cyperus rotundus 82 
Cyperus scariosus 26, 82 


D 


Dakha 102 ^ 
Dalchini 98 

Daruchini 98 

Dayanand 2, &, 24 

Deodar 21, 26, 52-56, 118 
Deon 107 

Devadaru 22, 52 


e Cicer arietinüm 25, 72 Dextrose 102, 104 . > 
Cineol 64, 91, 94, 118, 122, Dhak 1o, 22, 46 
róo Dhanya 24 
^ 
LJ 
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Dhar 147 

Dhavala 22 

Dhruva 10 

Diospyros embryopteris 22 
Dipentene 56, 64, 118 
Diraksha-pazham 102 
Disinfection 158 
Distillation 128 

Dixon 125 

Dolichos biflorus 25 
Draksha 102 

Draksha hannu-pandu 102 
Drishad i0  . . 
Drugman 145 

Duclaux 66 

Duggan 158 

Dutt 45, 104, 106 


E 


Edestin 120 

Egloff 145 

Eissfeldt 47 

Ekenstein 136 

Ela, elaich, elchi, elkaya, ella- 
kai, ellatari 92 

Elettaria cardamomum 23, 92 

Elsdom 108 

Ellu.73 

Erdamann 97 

Ervum lens 25 

Esters 117 

Ethane.141-143 

Ethylene 138, 144 

Eugenia caryophyllata 64 

Eugenol 96-99, 117, 122 


~ 
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Farnsteiner 76 
Fatty substances, 115, 133, 
137 


| Fenchyl alcohol 118, 122 


Feronia elephantum 22 

Ficus bengalensis 21, 22, 44° 
glomerata 22, 44 
religiosa 10, 21, 22, 46 
Finnemore 82, 95 


| Fire pot 6, 8, 9 


Fischer 153 

Fitz 103 

Flückiger 94 

Formaldehyde 127, 131; 135, 
140-44, 146, 147, 153 

Formic acid 156 

Fumigating mixture 25, 38, 
39 3 


Fumigating papers 173, 
pastils 171, pencils 172, 
wicks 173 

G 
Gaguli agar 57 SS: 
Gaihun 70 


Galanga 9o, 118 

Galangin 9x 
Gandha-chi-khor 49 D 
Gandhapuchekka 49 

Gari 27 , 
Gavedhuka 25 F 
Gerhardt 86, 87 ^ SN 
Ghte 64, 65, 1155; 116 


Evans 136 Ghosh 61 - 
Excelsin 136 Ghrit 24 e 
A S = e 
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e Giloya 24 Hota 19 
Gliadin 120 Hrivera 91 . 
Globulin 69 Hydrocarbons 126, 139, 159 
Glutenin 69 | | 
Glyceride 65, 133 | I l 
Glycerol 133, 135 | 
* Glyoxal 136 | Idapatra 14 
»Godbole 64, 67 | Ignition temperature 125 
Godhum 24, 70 | Ilayachi 23, 26, 92 
e Grains 67 | Isabevu 44 | 
Grapesugar 102 , | Iso-eugenol 117 
re: Grün 67 | Iso-safrol 117, 122 
, Guaiacol 159 ei : 
Gubler 50 | . "lj 
Gudatvak 98 1 
Gugal.26, 80 | Jaddikay 99 
Gugar 8o | Jafran 101 
Guggul 81 Jagnodumar 44 
Gular 22, 44 | Jabus 91 
Gum 89 ^ | Jajikaya 99. 
Gurlu, gurmur 25 | Jatamansi 26, 84, 118 
Jatiphalam 99 
H | Javitri 23 
E | Jayaphal 23, 26, 99 
: Hamilton 8o | Juhu 10 
Hampton 153, 166 | 
Henbury 47 K 
Havana-samagri 25, 27, 28 
Hedychium spicatum 26, 77- Kachnar 22 
8o Kachri 77 2 
Hebner 108 | Kachur-kach 77 
Heinz 161 Kadalai 72 2 
Henderson 50 Kafur 62 ^ 
^ Plippocrates 162 Kaitha 22 f 
E Hug e, " Kaju 27 
ə Honey 24,5101, 115 . Kakulah 95 2 
r Hordein 69, 120 Kalavala 91 is 
S Hordenum 68 Kalihalad (1) 87 
o : x " 
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Kangani 25 

Kangu 25 

Kapittha 22 

Kapur 62 

Kapur-Kachri 26, 77-80, 114, 
115 

Karanfal 95 

Karijali 45 

Karappuram 62 

Karellu 73 

Karpur 62 

Kashmirjanma 101 

Kattyayana 22 

Kavangappu 95^ 

Kemp 85 

Kenwood 155 

Kesar 101 

Khadir 10, 22 

Khakar 46 

Kikar 43 

Kirambu 95 

Kirtikar aud Basu 48, 51, 75, 
81, 83, 85, 92, 94, 105, 106 

Kishmish 27, 102 

Kola-tunga muste $2 

König 103, 107 

Konnari 82 

Kovidara 22 

Kranch IO3 

Kula z 


JAN 90, 118, II 
Sulattha D 5 ? 
Rellakith 44 

umkuma ere oe 
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Laevulose 102, 104, 115 

Langham 61 
| Laube 97 
| Laung 95 
| Lauric acid 66, 67, 109, 116, 
| 134 
| Laurin 65 
| Lavala 82 e 
| Lavanga, lavangalu, lavanga- 
BUS i 
| Lavangap-pattai 98 
| Leather 75 
| Lepine 47 
| Leucosin 69 
| Lewkowitsch 67, 108 
Lignocellulose 42, 113. 
Limbado 44 
Limonene 56 
Linalol 98 
Lindenberg 60 ^ 
Linoleic acid 134 
Lobelia nicotianzfolia 22 
| Lobia 25 
Loew 153 


M 


Ma 43 

Mace 23, 26, 99 
| Mach 103 
Madhu 101 
Makhana 27 
Makhzan-el-adwiya 47, 49, 84, 


87 
Malt 68, 115, 116 EN 
Manapasupa 87 œ 
Mangamaram 43 , 
Mangifera indica 22, 43 
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~ E 
Mango wood 21, 22 
Mannite 102 
Mari 44 
Mari manchedi 45 
Marks 142 


. Marwadi agar 57 


Mash,—kalai 25, 71 

Masura 25 

Matar 25 

Mellia azadirachta 22, 44 

Menthol 162 

Methane 129, 138, 141 : 

Methyl alcohol 129 

Meunier 163 

Meyer 141 

Milk 24, 64, ash 65, sugar 65, 
115 

Mishi 84 

Mitchell 108, 

Mittraparishishtha 22 

Modugachettu 46 

Mohanabhoga 24 

Morala 104 

Moreda, Mouda 104 

Morus indica 22 

Mathetil 75 

Mudya 25, 71 


- Munakka 27, 102 


Mung 25, 71 

Mungphali 27 

Mura, murkalu 104 
Murukkanmaram 46 
eMusal 10 

,Mushki-i-walr 60 

Musk 275 M A 
" Mustard 25 

Muttagamara 46 


i " s ka-ch 82 


en 


INDEX 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


195 
Myristic acid 66, 67, 109, 116, 
134 
Myristica fragrans 23, 26, 99 
malabarica 100 
Myristicin 65, 117, 122 
Myrrha 82 


N 


Nagarmotha, 
26, 82, 114 

Nahushakhya 60 

Nandi battal, nandini, nanya- 


nagarmustaka 


e varta Go 

| Naphthalene 159 

| Naral 106 

Nardostachys Jatamansi 26, 
84 


Narikadam 106 

Narikela 106 

Nariyala 106 

Nar-Kachura 26, 87, 115, 116 
Nauclea ovalifolia 22 

Neem 22, 44 

Neoza 27 

Neumann xoo 

Nilkanth 87 

Nim, nimb, nimbamu 44, 
Nishpava 25 

Nitrogenous matter 119, 120 
Nivat25 e 

Non-bacterial parasites 163 
Nonylic aldehyde 122, 139 
Nutmeg 25, 26, 95, 118 
Nuvvulu 75 . 
Nygrodha 22, 44 
Nymphzacez 27 
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e. ^ [9 Pinditagara 6o 
E Pinene 56, 64, 91, 98, 118, 
* Octylic aldehyde 122, 139 119, 122 A 
a ' Odoriferous herbs 25, 77 Pinewood 21, 26, 42, 114, 118 
$ Offerings 23 Pipal or pipar 21, 22, 46 
i Oils, antiseptic value of, 166 | Pishta 27 m 
pi Oleic acid 66, 67, 109, 134 Pisita 84 * 
$ Olein 65, 74 Pictacia vera 27 
3 Pistapattri 17 
s P Piyal 104 > 
Plaksha 22 
Palash 21, 22, 40, 114 | Pliny 61, 162 E 
Palashamu AS Portela 103 
Palmitic acid 66, 67, 109, 116, * Pranitapatra 10 
134, 138 Prashittraharana 14 
Palmitin 65 Prebble 57, 58, 86 
Pampe 60 Prokshanipatra 10 
Panas 50 Propionic acid 158 
Panchamrit 44 Prosopis spicigera, 21 
ES Panchapatra 10 Protein 120 
E3 Papers, fumigating 173 ` Proteoses 69 
La. Parasites 168 Puashu 46 
- Pastils, fumigating 171 Puchapayaru 71 : em 
3 Patchaypyre 71 Pundi 43 s A 
| Pavesi 68 Purodashapatra 14 d 
i: Pavonia odorata 26, 91 Purohita 19 n 
É Peddimari 44 Pyar 104 S 
x Peligot 70 Pyrocatechin 47 
a: Pendils, fumigating 172 ~| Pyroligneous acid 157 N 
> Peramutiver 91 Pyruvic aldehyde 135, 136, 
> Perfumes 161- 167 Y 158 m 
` Pestle 10 TT 
Phalgu 22 Je R NEWS — 
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